
Journal of Physical and Chemical Reference Data 16, 193 (1987); https://doi.org/10.1063/1.555779 16, 193

© 1987 American Institute of Physics for the National Institute of Standards and Technology.

Standard Chemical Thermodynamic
Properties of Alkanethiol Isomer Groups
Cite as: Journal of Physical and Chemical Reference Data 16, 193 (1987); https://doi.org/10.1063/1.555779
Submitted: 25 August 1986 . Published Online: 15 October 2009

Robert A. Alberty, Ellen Burmenko, Tae H. Kang, and Michael B. Chung

http://oasc12039.247realmedia.com/RealMedia/ads/click_lx.ads/test.int.aip.org/adtest/L16/222900553/x01/AIP/HA_WhereisAIP_JPR_PDF_2019/HA_WhereisAIP_JPR_PDF_2019.jpg/4239516c6c4676687969774141667441?x
https://doi.org/10.1063/1.555779
https://doi.org/10.1063/1.555779
https://aip.scitation.org/author/Alberty%2C+Robert+A
https://aip.scitation.org/author/Burmenko%2C+Ellen
https://aip.scitation.org/author/Kang%2C+Tae+H
https://aip.scitation.org/author/Chung%2C+Michael+B
https://doi.org/10.1063/1.555779
https://aip.scitation.org/action/showCitFormats?type=show&doi=10.1063/1.555779


Standard Chemical Thermodynamic Properties of Alkanethiollsomer Groups 
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The chemical thermodynamic properties of alkanethiol (RSH where R is an alkyl 
group) isomer groups frorn. CH4S to C4H lOS in the ideal gas phase have been calculated 
from 298.15 to '1000 K from tables of Stull, Westrum, and Sinke. In the absence oflitera
ture data on all isomers of higher isomer groups, the properties of isomers of CsH 12S to 
CgH 1SS have been estimated using Benson group values. Equilibrium mole fractions with
in isomer groups have been calculated for the ideal gas state from 298.15 to 1000 K. For 
isomer group properties, increments per carbon atom have been calculated to show the 
extent to which thermodynamic properties of higher isomer groups may be obtained by 
linear extrapolation. Values of C ~,S 0, IlrH 0, and tJ.f GO are given for all species of all<:aneth
iois from CH4S to CgHlgS in SI units fOl- a standard staLe pre:;sure of 1 bar. 

Key words: alkanethiols; Benson method; enthalpy of formation; entropy; Gibbs energy of forma
tion; heat capacity; isomer group thermqdynamic properties; isomer mole fractions; thermodynam
ic properties. 
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group thermodynamic properties) for the alkanes,2 alkyl
benzenes,3 alkenes,4 alky lnaphthalenes, 5 alkylcyc10pentanes 
and alkylcyc1ohexanes,6 and alkynes.7 This paper presents 
data on the ~lkanethiols. Chemical thermodynamic proper
ties are given in Stull, Westrum, and Sinke8 for all isomers in 
this series only through C4H IOS. It has therefore been of in
terest to extend these data to CgH 18S by use of the Benson 
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group method,9 in order to see whether the increments in the 
various chemical thermodynamic properties become inde
pendent of carbon number beyond the lower members in this 
homologous series. 

2. Standard Thermodynamic Properties of 
Alkanethiollsomer Groups 

When isomers are in chemical equilibrium it has been 
kIiown for some time lO

•
11 that they can be aggregated in cal

culations of eqUilibrium mole fractions by use of the stan
dard Gibbs energy of formation drG°(l) of the isomer 
group defined by . 

lirG'(1) -RTln(~, exp ( ./lrG:1(R1)), (1) 

where ll.rG i is the standard Gibbs energy offormation of an 
individual isomer and NI is the number of isomers in the 
group, including stereoisomers. The eqUilibrium mole frac
tions rj of various isomers in a group can be calculated using 

rj = Yi = exp{[ ar GO(1) - drGn/(RT)}, (2) 
YI 

where YI is the sum of the mole fractions of the individual 
isomers. The corresponding equations for the other standard 
thermodynamic properties C ~ (I), 8 ° (I), and .6.rH ° (I) can 
be derived by differentiating Eq. (1) with respect to tem
perature. 1 When standard Gibbs energies of formation of 
isomer groups are USed to calculate eqUilibrium constants 
for reactions of ideal gases, the equllibriulIl t!xprt!ssioiI is 
written in terms of eqUilibrium mole fractions of isomer 
groups. 

For the alkanethiols, the standard chemical thermody
namic properties for an isomer group are interrelated by 

drGO(l) = drHO(I) - T [8°(1) -nS;raPhite 

- (n + 1)SH
2
(g) -SS(std.state) ], (3) 

where n is the number of carbon atoms. 
To calculate the chemical thermodynamic properties 

for an isomer group a term must be included for each molec
ular species, including stereoisomers. Fortunately, the 
numbers of stereoisomeric and nonstereoisomeric monosub
stitution products of paraffins were calculated by Blair and 
Henze12 in 1932. Their table was very helpful iiI identifying 
all the isomers through CgHlSS, An expanded version of 
their table through CSHlSS is given in Table 1. The isomers 
are classified according to whether sulfur is bonded to a pri
mary, secondary, or tertiary carbon and according to the 
numbers of chiral centers (none, one, two,· or three). 

Rather than having a line in a thermodynamic table for 
each stereoisomer, this article follows the standard practice 
of giving properties of racemates. When there is one chiral 
center, R In 2 is added to the calculated standard entropy 
and ~ R T In 2 to the standard Gibbs energy of formation of 
one of the forrils. For the alkanethiols with more chiral 
centers the adjustment of the entropy is R In 4 for two 
centers and R In 8 for three, since none of the species are 
internally compensated. Therefore, the numbers of lines in 
tables in this article is smaller than the total numbers of 
isomers. 
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Table 1. Numbers of primary, secondary. and tertfary 
isomers of alkanethfols 

Chfral Primary Secondary Tertiary Total 
Centers 

CH4S None 1 1 
C2H6S None 1 1 
C3H8S None 1 :2 
C4H10S Non .. 2 3 

One 1 1 
Total 2. 1 4 

C5H12S None 3 1 5 
One 2 4 6 
Total 5 5 1 11 

C6H14S None 5 3 8 
One 6 10 16 
Two 4 4 
Total 11 14 3 28 

C7H16S None 8 2 4 14 
One 16 18 . 6 40 
Two 4 16 2.0 
Total 28 36 10 74 

C8H18S None 14 9 23 
One 40 38 14 92 
Two 20 52 4 76 
Three 8 8 
Total 74 98 27 199 

All of the references used by Stull, Westrum, and 
Sinke, S while compiling the data for their tables on the alkan
ethiols, are too numerous to mention here. Scott and McCul
lough 13 developed the original thermodynamic tables on the 
alkanethiols. EI-Sabban· and Scott14 published tables for 
eight alkanethiols, but their values have not been used here 
because their values for ArHo (298.15 K) differ by about 50 
kJ mol- 1 from those of Stull, Westrum, and Sinke,8 and Cox 
and Pilcher. 15 

3. Calculations of Standard Thermodynamic 
Properties of Alkanethiols Using the 

Benson Method 
Since data are available for all of the isomers of the 

alkanethiols only through C4H lOS, this does not provide an 
adequate basis for extrapolating isomer group properties to 
higher carbon numbers. Therefore, the Benson group meth
od has been used to calculalt! lhr;: plupr;:rlir;:s for all isomers 
through CgHlSS in the ideal gas state. 

In order to make these calculations, the structure of 
each alkanethiol species was divided into the following Ben
son groups; C(H)3(C), C(Hh(Ch, C(H)(C)3' C(C)4' 
C(HhS, C(C) (HhS, C(Ch(H)S, C(ChS, S(C) (H), and 
gauche corrections. In addition, the total symmetry number 
(TSN) and number of optical isomers (OPT) were tabulat~ 
ed. In view of some of the uncertainties in some of these 
group values indicated by Benson, the 1,5-H repulsions, 
which atfect only several of the most highly branched species 
were omitted. In calculating symmetry numbers a report by 
Davies, Syverud, and Steiner16 was very helpful. 

The assignment of Benson groups was checked by mul
tiplying the matrix of numbers of group§ by a matrix which 
had in its first column the number of carbon atoms in the 
group, in the second column the number of hydrogen atoms 
in each group, and in the third column the number of sulfur 
atoms in each group. Matrix multiplication yields a matrix 
with as many rows as lines in the table for that isomer group 
and three columns giving the numbers of carbon atoms, hy-
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Table 2. Root mean square deviations between alkanethiol thermodynamic properties from 
Stull. Westrum. and Sinke and from the Benson method. 

T/K 298 300 400 500 600 700 800 900 1000 

Standard heat capacity at constant pressure in oJ/K mol 

CH4S .02 .00 .00 .00 .00 .01 .01 .00 .00 
C2H6S .04 .04 .18 .63 1.35 2.21 3.17 4.20 5.22 
C3H8S .57 .55 .63 .S1 .49 .35 .18 .16 .32 

C4H10S .. 54 .55 .88 .59 .84 1.94 3.33 4.83 6.30 

Standard entropy in oJ/K mol 

CH4S .U1 .04 .U4 .U:l .u:J .u::> .06 .06 .04 
C2HSS .28 .27 .25 .35 .52 .81 1.16 1.59 2.08 
C3H8S 1.13 1. 12 1.07 1.09 1.09 1. 12 1. 10 1.09 1.05 

C4H10S 2.19 2.18 2.08 2.05 2.05 2.09 2.19 2.40 2.78 

Standard enthalpy of formation in koJ/mol 

CH4S .13 .13 .15 .13 
C2HSS .88 .90 .86 .79 
C3HSS .62 .62 .62 .65 

C4H10S 1.07 1.06 1.08 1. 12 

Standard Gibbs energy of formation 

CH4S .14 .15 .17 .17 
C2H6S .95 .97 .94 .95 
C3H8S .95 .95 1.04 1.16 

C4H10S '1.60 1.59 1. 74 1.90 

drogen atoms, and sulfur atoms. This check prevents some 
possible errors in the group assignments. The computer pro
grams used in making the Benson calculations are described 
in the first paper in this series.2 

The matrix of numbers of contributions was then mt;tlti
plied by the matrix of the Benson values to obtain for each 
species the sum of the contributions to Il.rH ;98 , 

.14 .16 .13 .14 .11 

.69 .54 .24 .10 .56 

.64 .67 .71 .71 .72 
1. 14 1.20 1.27 1.48 1.88 

in k<.l/mol 

.18 .20 .19 .21 .17 

.99 1.09 1.14 1.30 1.49 
1.23 1.35 1.45 1.55 1.65 
2.07 2.27 2.45 2.63 2.86 

c~, So, and ArHo from 298.15 to 3000 K. 

SO=S~ + a In T~ 2bT- 1
/
2 

- (c/2)T- 2 
- d IT - R In TSN, 

ilrHo = ilrH ~ + aT + 2bT 1/2 

- ciT + dIn T - n(H O 
- H;98 )graph 
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(5) 

S;nt~98' C~298' C~300' C~500' C~700' and C~1000' In 
further steps in the calculation the heat capacity values were 

- (n + l)(H O -H;98 )H2 - (HO -H;98)g, (6) 

fit to the equation 

c o b c d p=a+--+-2 +-, 
ff T T 

(4) 

and the values of a, b, c, and d were used to calculate 

where n is the number of carbon atoms. The values of ilrG ° 
at various temperatures were then calculated using Eq. (3). 
The values of HO - H;98 and So for graphite,H2 (g), and 
sulfur in its standard state were obtained from the JANAF17 

tables. 

Table 3. Standard heat capacity at constant pressure for alkanethiol isomer 
groups in <.11K mol 

TIK CH4S C2H6S C3HSS C4H10S C5H12S C6H14S C7H16S CSH1SS 

298.15 50.25 72.6S 106.38 164.09 169.0 202.7 218.7 236.1 
300.00 50.42 72.97 106.83 164.93 169.6 203.1 219.4 237.0 
400.00 5S.74 88.20 127.70 186.31 197.7 228.6 257.4 284.2 
500.00 66.57 101. 92 144.58 195.08 221.7 256.4 292.1 326.2 
600.00 73.51 113.85 159.37 207.30 243.1 282.4 322.7 362.1 
700.00 79.62 124.18 172.60 221.05 262.4 305.6 349.6 393.0 
SOO.OO 85.02 133.18 184.59 234.68 279.6 326.1 373.2 420.0 
900.00 89.79 141.04 195.45 247.62 295.0 344.3 394.1 443.6 

1000.00 94.0S 14S.03 205.24 259.60 308.8 360.5 412.6 464.5 

Table 3a. Increments per carbon atom 

TIK C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 CH-C-' 

298.15 22.43 33.70 57.71 4.9 33.7 15.9 17.5 
300.00 22.55 33.86 58.10 4.6 33.6 16.2 17.6 
400.00 29.46 39.50 58.61 11.4 31.0 28.8 26.8 
500.00 35.35 42.66 50.50 26.6 34.8 35.S 34.1 
600.00 40.33 45.52 47.93 35.S 39.3 40.3 39.4 
700.00 44.56 48.42 48.45 41.3 43.3 44.0 43.4 
800.00 48.16 51.41 50.09 44.9 46.6 47.1 46.8 
900.00 51.25 54.41 52.17 47.4 49.3 49.7 49.6 

1000.00 53.97 57.21 54.36 49.2 51.7 52.0 52.0 
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Table 4. Standard entropy for alkanethiol isomer groups in J/K mol 

T/K CH4S C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 255.17 296.21 329.13 350.76 405.4 446.9 490.8 536.0 
300.00 255.50 296.67 329.83 351.78 406.5 448.1 492.1 537.4 
400.00 271.15 319.81 363.55 403.04 459.2 509.9 560.5 612.1 
500.00 285.12 340.98 393.94 445.52 506.0 564.0 621.7 680.2 
600.00 297.89 360.65 421.59 482.12 548.3 613.0 677.7 742.9 
700.00 309.68 378.97 447.17 515.11 587.2 658.4 729.6 801.1 
800.00 320.69 396.17 471.04 545.51 623.4 700.5 7.77.8 855.4 
900.00 330.98 .. 412.32 493.40 573.91 657.3 740.0 823.0 906.2 

1000.00 340.65 427.55 514.51 600.62 689.1 717.2 865.5 954.1 

Table 4a. Increments per carbon atom 

T/K C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 C8-C7 

298.15 41.05 32.92 21.63 54.7 41.5 43.9 45.2 
300.00 41.17 33.15 21.96 54.7 41.7 44.0 . 45.3 
400.00 48.66 43.74 39.49 56.2 50.7 50.6 51.6 
500.00 55.86 52.96 51.58 60.4 58.0 57.8 58.4 
600.00 62.76 60.95 60.53 66.2 64.7 64.7 65.1 
700.00 69.29 68.20 67.94 72.1 71.1 71.2 71.5 
800.00 75.48 74.88 74.46 77.9 17 .1 77.3 17.6 
900.00 81.34 81.08 80.51 83.4 82.8 83.0 83.2 

1000.00 86.90 86.96 86.11 88.4 88.1 88.3 88.6 

Table 2 shows how well the chemical thermodynamic 
properties calculated using the Benson method agree with 
the values from Stull, Westrum, and Sinkes for CH4S 
through C4H IOS. The differences between the literature and 
estimated values at each temperature were squared, divided 
by the number of pairs of values, andthe square root was 
taken. For CH4S, C2H6S, and C3HsS this yields the magni
tudes of the deviations, and for C4H IOS it yields the root
mean-square deviations at various temperatures. 

The remaining tables in this paper have all been calcu
lated using values from Stull, Westrum, and Sinke for CH4 S 
to C4H lOS and values calculated using the Benson method 
for CSH12S, C6H 14S, C7H16S, and CgH1gS species. Tables 3-
8 give isomer group properties and the increments per car
bon atom. Table 7 givesH°(l,T) - HO(I,298.15 K), the 
standard enthalpy for an isomer group relative tothe isomer 
group at 298.15 K. Table 8 gives values for H°(l,T) - HOCI, 
298.15 K) + Llf HO(I,298.15 K), the standard enthalpy of 
formation for the isomer group relative to the elements at 
298.15 K. This quantity allows the direct calculation of heat 
effects when the reactants and products are at different tem
peratures. 

4. Tables of Standard Thermodynamic 
p'roperties of Alkanethiol Isomer Groups 

The conversion of thermodynamic properties from 1 
atm to 1 bar is discussed in earlier papers in this series and in 
the NBS Tables. IS 

The increments per carbon atom are ofinterest because 
they indicate the extent to which we can estimate thermody
namic properties of isomer groups of higher carbon 
numbers. 

Table 5. Standard enthalpy of formation for alkaneth101 groups 1n kJ/mol 

T/K CH4S C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 -22.97 -46.11 -75.16 -106.39 -125.6 -148.7 -171.4 -193.5 
300.00 -23.05 -46.19 -75.27 -106.48 -125.7 -148.8 -171.6 -193.7 
400.00 -29.04 -53.51 -82.80 -111.86 -134.4 -158.3 -182.7 -206.4 
500.00 -33.85 -59.37 -88.76 -116.68 -141.5 -166.4 -191.8 -216.7 
600.00 -37.87 -64.10 -93.64 - 121.14 -147.3 -173.0 -199.1 -224.8 
700.00 -41. 21 -67.86 -97.42 -124.84 -151.9 -178.2 -204.8 -230.9 
800.00 -98.62 -125.56 -154.98 -182.35 -209.9 -236.6 -263.5 -290.0 
900.00 -99.70 -126.65 -155.80 -183.10 -211. 1 -237.9 -265.0 -291.7 

1000.00 -100.46 -127.28 -155.96 -183.05 -211.3 -238.3 -265.4 -292.2 

Table 5a. Increments per carbon atom 

T/K C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 C8-C7 

298.15 -23.14 -29.06 -31.23 -19.2 -23.1 -22.7 -22.0 
300.00 -23.14 -29.08 -31. 21 -19.2 -23.1 -22.8 -22.1 
400.00 -24.48 -29.29 -29.06 -22.6 -23.9 -24.4 -23.7 
500.00 -25.52 -29.39 -27.92 -24.9 -24.9 -25.4 -24.8 
600.00 -26.23 -29.54 -27.50 -26.2 -25.7 -26.1 -25.6 
700.00 -26.65 -29.56 -27.41 -27.0 -26.3 -26.6 -26.2 
800.00 -26.94 -29.42 -27.38 -27.6 -26.7 -26.9 -26.5 
900.00 -26.94 -29.16 -27.30 -28.0 -26.9 -27.1 -26.7 

1000.00 -26.82 -28.68 -27.09 -28.3 -26.9 -27.1 -26.8 
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Table 6. Standard Gibbs energy of formation for alkaneth101 isomer groups 
1n kJ/mol 

TIK CH4S C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 -9.90 -4.60 -2.80 .19 5.4 10.6 15.4 20.7 
300.00 -9.83 -4.33 -2.36 .83 6.2 11.6 16.6 22.0 
400.00 -4.78 10.45 22.83 37.14 51.3 66.3 80.8 95.6 
500.00 1.86 27.10 49.92 74.91 98.5 123.4 147.8 172.4 
600.00 9.39 44.86 78.11 113.66 147.1 182.0 216.4 251.0 
700.00 17.62 63.46 107.17 153.20 196.7 241.6 286.2 330.9 
BOO.oo 20.94 77.10 131.28 187.83 241.4 296.6 351.4 406.2 
900.00 35.93 102.52 167.13 234.11 297.9 363.3 428.3 493.3 

1000.00 51.09 128.03 203.04 280.50 354.5 430.1 505.3 580.6 

Table 6a. Increments per carbon atom 

T/K C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 C8-C7 

298.15 5.30 1.80 2.99 5.2 5.2 4.8 5.3 
300.00 5.50 1.97 3.19 5.4 5.4 5.0 5.4 
400.00 15.23 12.38 14.31 14.1 15.0 14.6 14.8 
500.00 25.24 22.82 24.99 23.6 24.8 24.4 24.6 
600.00 3l5.47 33.2l5 3l5.~~ 33.~ 34.6 34.4 34.6 
700.00 45.85 43.70 46.03 43.5 45.0 44.6 44.7 
BOO.OO 56.17 54.1B 56.55 53.6 55.2 54.8 54.8 
900.00 66.59 64.61 66.98 63.8 65.4 65.0 65.0 

1000.00 76.94 75.02 77.46 74.0 75.7 75.2 75.2 

Table 7. Standard enthalpy for alKaneth101 isomer groups relative to isomer 
groups at 298.15 K in kJ/mol 

TIK CH4S C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 .00 .00 .00 .00 .0 .0 .0 .0 
300.00 .08 .15 .20 .29 .3 .4 .4 .4 
400.00 5.53 8.18 11.95 1B.11 1B.7 21.9 24.3 26.6 
500.00 11.82 17.6B 25.59 37.15 39.7 46.2 51.8 57.2 
600.00 18.82 2B.48 40.75 57.23 63.0 73.1 82.5 91.7 
700.00 26.47 40.42 51.38 78.66 88.3 102.6 116.2 129.5 
800.00 34.74 53.27 75.25 101.44 115.4 134.2 152.4 170.2 
900.00 43.47 67.01 94.26 125.54 144.1 161.7 190.7 213.4 

1000.00 52.69 81.49 114.34 150.96 174.3 203.0 231.1 258.8 

Table 7a. Increments per carbon atom 

TIK C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 C8-C7 

298.15 .00 .00 .00 .0 .0 .0 .0 
300.00 .07 .05 .09 .0 .1 .0 .0 
400.00 2.66 3.76 6.17 .6 3.2 2.3 2.3 
500.00 5.86 7.91 11.56 2.6 6.5 5.6 5.4 
600.00 9.66 12.27 16.49 5.7 10.2 9.4 9.1 
700.00 13.95 16.96 21.28 9.6 14.3 13.6 13.3 
800.00 18.53 21.98 26.19 13.9 18.8 18.2 17.8 
900.00 23.54 27.25 31.28 18.6 23.6 23.0 22.6 

1000.00 28.80 32.85 36 .. 62 23.4 28.7 28.1 27.7 

Table 8. Standard enthalpy for alkaneth101 isomer groups relative to 
the elements at 298.15 K in kJ/mol 

.T/K CH4S C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 -22.91 -46.11 -75.16 -106.39 -125.6 -148.7 -171.4 -193.5 
300.00 -22.89 -45.95 -74.96 -10G.10 -125.3 -148.3 -171.0 -193.0 
400.00 -17.44 -37.02 -60.22 SS.2B -10G.9 -·126.8 -147.2 -166.9 

.500.00 -11. 15 -28.43 -49.58 -69.25 -85.9 -102.5 -119.7 -136.3 
600.00 -4.15 -17.63 -34.42 -49.16 -62.6 -75.5 -88.9 -101.8 
700.00 3.50 -5.69 -17.7S -27.73 -37.3 -46.1 -55.3 -64.0 
800.00 11.77 7.16 .OS -4.95 -10.2 -14.5 -19.1 -23.3 
900.00 20.50 20.90 19.10 19.15 1B.5 19.0 19.3 19.9 

1000.00 29.72 35.38 39.17 44.56 48.7 54.3 59.6 65.4 

Table 8a. Increments per ·carbon atom 

T/K C2-C1 C3-C2 C4-C3 C5-C4 C6-C5 C7-C6 C8-C7 

298.15 -23.14 -29.06 -31.23 -19.2 -23.1 -22.7 -22.0 
300.00 -23.07 -29.01 -31.14 -19.2 -23.1 -22.7 -22.0 
400.00 -20.48 -25.29 -25.06 -18.6 -19.9 -20.4 -19.7 
500.00 -17.28 -21.15 -19.67 -16.6 -16.7 -17.2 -16.6 
600.00 -13.48 -16.79 -14.74 -13.4 -12.9 -13.3 -12.9 
700.00 -9.19 -12.09 -9.95 -9.6 -8.8 -9.1 -S.7 
800.00 -4.61 -7.0S -5.04 -5.2 -4.3 -4.6 -4.2 
900.00 .41 -1. 81 .05 -.6 .5 .3 .6 

1000.00 5.6G 3.80 5.39 4.2 5.5 5.4 5.7 
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Table 9. Equil ibrlum mole fractions within alkanethiol I somer groups 

TIK 298.15 300 400 500 600 700 800 900 1000 

C3H8S 
l-propanethiol .1277 .1301 .2550 .360.4 .4329 .4896 .5320 .5634 .5896 
2-propanethiol .8723 .8699 .7450 .6396 .5671 .5104 .4680 .4366 .4104 

C4Hl0S 
1 butane til Jul .01111 .0124 .0624 .1277 • 186~ .2<1~1 .2824 .3186 .3537 
2( RS )-butanethlol .1147 .1176 .2625 .3372 .3616 .3648 .3614 .3547 .3449 
2-methyl-l-propanethlol .1082 .1107 .2218 .2675 .2742 .2695 .2586 .2474 .2341 
2-methyl-2-propanethiol .7653 .7593 .4532 .2675 .1752 .1259 .0975 .0793 .0672 

C5H12S 
1-pentanethiol .0036 .0038 .0178 .0395 .0629 .0851 .1051 .1229 .1389 
2 (RS )-pentanethiol .0987 .1005 .1843 .2335 .2578 .2687 .2728 .2732 .2715 
3 -pentaneth i 0 I .0493 .0502 . . 0922 .1167 .1289 .1344 .1364 .1366 .1357 
2 (RS) -methy I -1-butaneth i 01 .0214 .0219 .0563 .0864 .1080 .1229 .1336 .1417 .1482 
2-methyl-2-butanethiol .3174 .3153 .2150 .1526 .1161 .0939 .0794 .0693 .0618 
3-methyl-2(RS) -butanethiol .2906 .2915 .2912 .2556 .2213 .1942 .1735 .1576 .1449 
3-methyl-l-butanethlol .0107 .0110 .0282 .0432 .0540 .0615 .0668 .0709 .0741 
2.2-dimethyl-1-propanethiol .2083 .2059 .1150 .0724 .0'511 .0394 .0324 .0219 .0249 

C6H14S 
l-hexanethiol .0010 .0011 .0064 .0158 .0271 .0386 .0496 .0598 .0692 
2(n5) -"'o><<>nei: ... iol .0282 .Ool8S .06::1'3 .OS"" .1111 • 1221 .1286 • 132l;1 .1;,$:;''' 
3(RS)-hexsnethiol .0282 .0289 .0659 .0934 .1111 .1221 .1288 .1329 .1352 
2(RS)-methyl-l-pentanethiol .0061 .0063 .0201 .0346 .0465 .0558 .0631 .0689 .0738 
2-methyl-2-pentanethlo1 .0908 .0901 .0168 .0611 .0501 .0426 .0375 .0337 .0308 
2-methyl-3(RS)-pentsnethl01 .0831 .0839 .1040 .1023 .0954 .0882 .0819 .0766 .0722 
4-methyl-2( RS)-pentanethlo1 .0831 .0839 .1040 .1023 .0954 .0882 .0819 .0766 .0722 
4 -methv 1- l-oentanethl 0 I OO~1 oo~!:! 0101 .017~ .O'l~? .0279 .O?H; .0?4S .O?SO 
3(RS) -methyl-I-pentanethiol .0061 .0063 .0201 .0346 .0465 .0558 .0631 .0689 .0738 
3(RS) -methyl -2( RS )-pentanethiol .1662 .1677 .2081 .2046 .1907 .1764 .1639 .1533 .1443 
3-methyl-3-pentanethiol .0908 .0907 .0768 .0611 .0501 .0426 .0375 .0337 .0308 
2(RS) .3-dtmethyl-l-butanethlo1 .0180 .0183 .0318 .0379 .0399 .0403 .0401 .0398 .0394 
:2.3-dimethyl-2-butanethiol .2674 .2632 .1213 .0669 .0430 .0308 .0238 .0194 .0164 
2-ethyl -1-butanethiol .0031 .0032 .0101 .0173 .0233 .0279 .0315 .0345 .0369 
2.2-dlmethyl-l-butanethiol .0120 .0121 .0165 .0174 .0173 .0170 .0168 .0166 .0166 
3. 3-dimethyl-2(RS) -butanethl01 .10S9 .1075 .0567 .0343 .0236 .0179 .0145 .0123 .0108 
3,3-dimethyl-l-butanethiol .0040 .0040 .0055 .0058 .0058 .0057 .0056 .0055 .0055 

C7H16S 
1-..... pi:ano1: ... io1 .0000 .0000 .0020 .OO::OS .0106 .0.04 .0221 .02'10 .0327 
2(RS) -heptane thi 01 .0070 .0072 .0207 .0340 .0444 .0519 .0513 .0611 .0638 
3(RS) -heptsnethlo1 .0070 .0072 .0207 .0340 .0444 .0519 .0573 .0611 .0638 
4-heptanethiol .003S .0036 .0104 .0170 .0222 .0260 .0286 .0306 .0319 
5-methyl-l-hexanethlol .0008 .0008 .0032 .0063 .0093 .0119 .0140 .0159 .0174 
5-meth~Jl-2(RS) -hexanethiol .0206 .0209 .0328 .0372 .0381 .0375 .0364 .0353 .0341 
5-methvl-3( RS) -hexanethiol .0::>0" 0::>09 .O~::>A 0~7" .O~A. O~7!,; O~";d O?S~ 0~d1 

2-methyl-3(RS)-hexanethl01 .0206 .0209 .0328 .0372 .0381 .0375 .0364 .0353 .0341 
2-methyl -2-hexanethiol .0226 .0227 .0242 .0222 .0200 .0181 .0167 .0155 .0145 
2(RS) -methyl-l-hexanethl01 .0015 .0016 .0063 .0126 .0186 .0237 .0281 .0317 .0349 
4{RS)-methyl-l-hexanethl01 .0015 .0016 .0063 .0126 .01B6 .0237 .0281 .0317 .0349 
4(RS)-methyl-2(RS)-hexanethtol .0413 .0419 .0656 .0745 .0762 .0750 .0729 .0705 .0682 
4(RS)-methyl-3(RS)-hexanethtol '.0413 .0419 .0656 .0745 .0762 .0750 .0729 .0705 .0682 
3(RS)-methyl-3-hexilnethl01 .0451 .0453 .0484 .0445 .0400 .0363 .0333 .0310 .0291 
3(RS) -methyl-2'(RS )-hexanethlol .0413 .0419 .0656 .0745 .0762 .0750 .0729 .0705 .0682 
3(RS )-methyl-l-hexanethtol .0015 .0016 .0063 .0126 .0186 .0237 .0281 .0317 .0349 
4.4-dimethyl-l-pentanethiol .0010 .0010 .0017 .0021 .0023 .0024 .0025 .0026 .0026 
4. 4-dimethyl-2(RS) -pentanethlo1 .0270 .0269 .0179 .0125 .0094 .0076 .0065 .0057 .0051 
:2.2-dimethyl-1-pentanethl01 .0270 .0269 .0179 .0125 .0094 .0076 .0065 .0057 .0051 
:!.[!··d imc1:hyl 1·pen1:",nethiol .00:;)0 .00::10 .00::;2 .000:) .OOOS .0072 .0070 .0077 .OO7S 

3.3-dimethyl-1-pentanethl01 .0030 .0030 .0052 .0063 .0069 .0072 :0075 .0077 .0079 
3. 3-dlmethyl-2(RS) -pentanethl01 .08tl .0806 .0536 .0374 .0283 .0228 .0194 .0170 .0154 
3(RS). 4-dfmethyl -1-pentanethiol .0045 .0046 .0100 .0138 .0160 .0172 .0179 .0183 .0186 
3(RS). 4-dfmethyl -2(RS) -pentanethl01 .1216 .1216 .1036 .0816 .0654 .0542 .0464 .0407 .0364 
2( RS), 3(RS )-dimethyl.-l-pentanethl01 .0089 .0091 .0200 .0276 .0319 .0343 .0357 .0366 .0372 
2. 3(RS )-dlmethyl -2-pentanethiol .1::1.,R 1!H5 .07Eid .041'17 .03d::l 0::>';::> .n::>17 0171'1 01"i!> 

2.3(RS)-dlmethy\ -3-pentanethiol .1328 .1315 .0764 .0487 .0'343 .0262 .0212 .0179 .0'55 
2(RS). 4-dimethyl -1-pentsnethiol .0045 .0046 .0100 .0138 .0160 .0172 .0179 .0183 .0186 
:2.4-dimethyl-2:pentsnethlo1 .0664 .0657 .0382 .0243 .0172 .0131 .0106 .0089 .0078 
2.4-dimethyl-3-pentanethiol .0304 .0304 .0259 .0204 .0163 .0135 .0116 .0102 .0091 
2 (RS) -ethy 1 - l-pentaneth t 0 1 .0015 .0016 .0063 .0126 .0186 .0237 .0281 .0317 .0049 
3-ethyl-1-pentanethiol .0008 .0008 .0032 .0063 .0093 .0119 .0140 .0159 .0174 
3-ethyl-2(RS) -pentanethtol .0206 .0209 .0328 .0372 .03B1 .0375 .0364 .0353 .0341 
3-ethyl-3-pentanethlo1 .0226 .0227 .0242 .0222 .0200 .0181 .0167 .0155 .0145 
2-ethyl-2-methyl-1-butaneth101 .0030 .0030 .0052 .0063 .0069 .0072 .0075 .0077 .0079 
2(RS)-ethyl-3-methyl-l-butanethfol .0045 .0046 .0100 .0138 .0160 .0172 .0179 .0183 .0186 
2( RS). 3. 3-trtmethyl-1-butanethtol .0015 .0015 .0020 .0021 .0020 .0020 .0019 .0019 .0019 
2.3. 3-tr imethyl-2-butanethl01 .0225 .0220 .0076 .0036 .0022 .0015 .0011 .0009 .0008 
2.2.0 trimet"'y1 • butonethlol .0023 .0023 .0030 .0031 .0030 .0029 .0029 .0028 .0028 

C8HI8S 
l-octanethiol .0001 .0001 .0007 .0022 .0045 .0071 .0099 .0127 .0155 
2 (RS) -octaneth i 0 1 .0021 .0021 .0071 .0130 .0182 .0225 .0258 .0283 .0302 
3( RS) -octant"!thiol _00.,. 00::>1 on71 n1~o _OiS? 0?7!'i _O?!'iA O::>R!J _O!'lO2 

4(RS) -octanethiol .0021 .0021 .0071 .0130 .0182 .0225 .025B .0283 .0302 
2 (RS) -methy 1 - 1-heptaneth I 0 1 .0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 
2-methyl-2-heptanethl01 .0066 .0067 .0083 .0085 .0082 .0079 .0075 .0072 .0069 
2-methyl-3(RS)-heptanethlol .0061 .0062 .0112 .·0142 .0157 .0162 .0164 .0163 .0161 
2-methyl-4(RS)-heptsnethlol .0061 .0062 .0112 .0142 .0157 .0162 .0164 .0163 .0161 
6-methyl-3(RS) -heptanethl01 .0061 .0062 .011~ .0142 .0157 .0162 .0164 .0163 .0161 
6-methyl-2(RS )-heptanethiol .0061 .0062 .011 .0142 .0157 .0162 .0164 .0163 .0161 
6-methyl-l-heptanethiol .0002 .0002 .0011 .0024 .0038 .0051 .0063 .0073 .0083 
3(RS) -methyl-1-heptanethl01 .0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 
3(RS) -methyl-2(RS )-heptanethl01 .0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 
3(RS)-methyl-3-heptanethiol .0132 .0134 .0166 .0170 .0164 .0157 .0150 .0144 .0138 
3( RS) -methyl-4(RS) -heptanethlol .0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 
S(RS) methyl -3(RS)· hepta"t<Ullol .0121 .0123 .022::1 .020::; .0313 .032::; .032a .0327 .0020 
5( RS) -metl1y 1 - 2 (RS) -heptanethl0 1 .0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 
5(RS) -methyl-l-heptaneth\o' .0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 
4(RS) -methyl- 1-heptanethlol .0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 
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Table 9. Equilibrium mole fractions within alkanethlo1 1 somer groups -- continued 

T/K 

4(RS)-methyl-2(RS)-heptanethfol 
4 (RS) -methyl -3(RS) -heptanethfol 
4-methyl-4-heptanethlo1 
2,2-dlmethyl-l-hexanethfol 
2,2-dimethyl-3(RS)-hexanethfol 
5, 5-dfmethyl-3(RS )-hexanethlo1 
5, 5-dlmethyl' 2(RS) -hexanethl01 
5,5-dfmethyl-l-hexanethfol 
3,3-dlmethyl-l-hexanethlo1 
3, 3-dfmethyl-2(RS) -hexanethlo1 
4,4-dlmethyl-3(RS)-hexanethlo1 
4, 4-dfmethyl-2( RS) -hexanethf 01 
4,4-dlmethy.l-1-hexanethlo1 
4(RS).5-dlmethyl-l-hexanethlo1 
4(RS). 5-dlmethyl-2(RS) -hexanethlo1 
4( RS). 5-dfmethyl-3(RS)-hexanethfol 
2. 3-dfmethyl-3(RS) -hexanethl01 
2. 3(RS) -dlmethyl-2-hexanethfol 
2(RS). 3(RS) -dfmethyl-1-hexanethfol 
3(RS).5-dimethyl-1-hexanethlo1 
3(RS).5-dimethyl-2(RS)-hexanethl01 
3(RS) .5-dimethyl-3-hexanethiol 
2,4(RS)-dlmethyl-3(RS) -hexanethl01 
2,4 (RS) -dimethyl -2-hexanethl 01 
2(RS).4(RS)-dfmethyl-l-hexanethlo1 
::!(nS).6-dimo1:hy!-1-ho .. "no1:hlo1 
2.5-dlmethyl-2-hexanethl01 
2, 5-dlmethyl-3(RS) -hexanethlo1 
3(RS). 4(RS) -dlmethyl-1-hexanethlot 
3(RS). 4( RS) -dlmethyl-2(RS )-hexanethlo1 
3(RS).4(RS)-dlmethyl-3-hexanethl01 
2(RS )-ethyl-1-hexanethfol 
3(RS)-ethyl-1-hexanethlo1 
3(RS) -ethyl-2(RS) -hexanethfol 
3-ethyl-3-hexanethlo1 . 
4-ethyl-3(RS)-hexanethlo1 
4-ethyl-2(RS )-hexanethiol 
4-ethyl-1-hexanethiol 
Z(R:5) - .. lilY 1 -2-m .. llJyl - l-fJ .... l .. " .. u. I vI 
2(RS) - lsopropyl-1-pentanethlo1 
2(RS)-ethyl-4-methyl-1-pentanethfol 
3(RS) ,4. 4-trlmethyl-l-pentanethtol 
3(RS) .4. 4-trfmethyl-2(RS) -pentanethfol 
2,2. 3(RS)-tr imethyl-3-pentanethl01 
2.2, 3(RS) -trlmethyl-l-pentanethl01 
2(RS). 4. 4-trfmethyl-l-pentanethfol 
2.4. 4-tr tmethyl-2-pentanethlo1 
2.2. 4-tr lmethyl-3(RS) -pentanethl01 
2.2.4-trlmethyl-l-pentanethfol 
3.3.4-trfmethyl-l-pentanethl01 
3.3. 4-tr imethyl-2(RS) -pentanethl01 
2.3.3-trimethyl-2-pentanethlo1 
2(RS). 3. 3-trlmethyl-l-pentanethlo1 
3 -ethy 1 - 3 -methy I - 1 -pentaneth I 0 I 
3-ethy 1 - 3 -methy 1 - 2 (RS) -pentaneth 1 0 1 
2(RS) -ethyl-3(RS) -methyl-l-pentanethlo1 
2(RS), 3(RS), 4-trlmethyl-1-pentanethtol 
2, 3(RS). 4-trtmethyl-2-pentanethfol 
2.3.4-trlmethyl-3-pentanethtol 
2-propyl -1-pentanethfol 
3(RS) -ethyl-4-methyl-1-pentanethlo1 
3(RS) -ethyl-4-methyl-2(RS)-pentanethtol 
3-ethyl-2-methy 1-3-pentanethlo1 
3-ethyl-2-methyl -2-pentanethtol 
3-ethyl-2(RS) -methyl-1-pentanethlo1 
2(RS) -ethyl-3, 3-dtmethyl-l-butanethlo1 
2(RS) -ethyl-2-methyl-3-methyl-l-butanethlo1 
2.2-dfethyl-l-butanethtol 
2.2.3,3-tetramethyl-1-butanethtol 
2-1 sopropyl-3-methyl -1-butanethfol 

5. Equilibrium Mole Fractions Within 
Alkanethiol Isomer Groups 

The equilibrium mole fractions within isomer groups 
calculated from standard Gibbs energies of formation are 
given in Table 9 for the alkanethiols in the ideal gas state. 
Since the uncertainties in ArG°(l) and AfG~ are about the 
same, the uncertainty in the difference is nearly independent 
of the relative values of the two parameters, but the absolute 
uncertainty does increase with temperature. The usual equa
tion for the propagation of variance indicates that the equi
librium mole fractions are uncertain by about 15% at the 
lower temperature and 10% at the higher temperatures. 
This makes it difficult to indicate the uncertainties in the 
table. It could be done by using exponential notation, but 

298.15 300 400 500 600 700 800 900 1000 

.0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 

.0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 

.0066 .0067 .0083 .0085 .0082 .0079 .0075 .0072 .0069 

.0009 .0009 .0018 .0024 .0028 .0031 .0034 .0035 .0037 

.0079 .0079 .0061 .0048 .0039 .0033 .0029 .0026 .0024 

.0079 .0079 .0061 .0048 .0039 .0033 .0029 .0026 .0024 

.0079 .0079 .0061 .0048 .0039 .0033 .0029 .0026 .0024 

.0003 .0003 .0006 .0008 .0009 .0010 .0011 .0012 .0012 

.0009 .0009 .0018 .0024 .0028 .0031 .0034 .0035 .0037 

.0238 .0237 .0184 .0143 .0116 .0099 .0087 .0079 .0073 

.0238 .0237 .0184 .0143 .0116 .0099 .0087 .0079 .0073 

.0238 .0237 .0184 .0143 .0116 .0099 .0087 .0079 .0073 

.0009 .0009 .0018 .0024 .0028 .0031 .0034 .0035 .0037 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0357· .0358 .0355 .0312 .0269 .0235 .0209 .0188 .0172 

.0357 .0358 .0355 .0312 .0269 .0235 .0209 .0188 .0172 

.0390 .0387 .0262 .0186 .0141 .0113 .0095 .0083 .0073 

.0390 .0387 .0262 .0186 .0141 .0113 .0095 .0083 .0073 

.0026 .0027 .0069 .0105 .0131 .0149 .0161 .0169 .0176 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0357 .0358 .0355 .0312 .0269 .0235 .0209 .0188 .0172 

.0390 .0387 .0262 .0186 .0141 .0113 .0095 .0083 .0073 

.0357 .0358 .0355 .0312 .0269 .0235 .0209 .0188 .0172 

.0390 .0387 .0262 .0186 .0141 .0113 .0095 .0083 .0073 

.0026 .0027 .0069 .0105 .0131 .0149 .0161 .0169 .0176 

.00113 .00113 .00134 .00613 .0066 .007'" .0080 .008S .008e 

.0195 .0194 .0131 .0093 .0071 .0057 .0048 .0041 .0037 

.0179 .0179 .0178 .0156 .0134 .0117 .0104 .0094 .0086 

.0026 .0027 .0069 .0105 .Of31 .0149 .Of61 .0169 .0176 

.0714 .0716 .0711 .0623 .0538 .0469 .0417 .0377 .0345 

.0780 .0775 .0525 .0372 .0282 .0227 .0191 .0166 .0147 

.0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 

.0004 .0005 .0022 .0048 .0076 .0103 .0126 .0147 .0165 

.0121 .0123 .0225 .0285 .0313 .0325 .0328 .0327 .0323 

.0066 .0067 .0083 .0085 .0082 .0079 .0075 .0072 .0069 

.0061 .0062 .0112 .0142 .0157 .0162 .0164 .0163 .0161 

.0061 .0062 .0112 .0142 .0157 .0162 .0164 .0163 .0161 

.0002 .0002 .0011 .0024 .0038 .0051 .0063 .0073 .00S3 

.0016 .0016 .00;)0 .0048 .00::17 .000;) .0007 .0071 .0074 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0004 .0005 .0007 .0008 .0008 .0008 .0009 .0009 .0009 

.0121 .0120 .0071 .0047 .0034 .0027 .0022 .0019 .0017 

.0132 .0130 .0052 .0028 .0018 .0013 .0010 .0009 .0007 

.0013 .0014 .0021 .0024 .0025 .0025 .0026 .0026 .0027 

.0004 .0005 .0007 .0008 .0008 .0008 .0009 .0009 .0009 

.0066 .0065 '.0026 .0014 .0009 .0006 .0005 .0004 .0004 

.0061 .0060 .0035 .0023 .0017 .0013 .0011 .0010 .0009 

.0007 .0007 .0010 .0012 .0012 .0013 .0013 .0013 .0013 

.0007 .0007 .0010 .0012 .0012 .0013 .0013 .0013 .0013 

.0182 .0180 .0106 .0070 .0051 .0040 .0033 .0029 .0026 

.0199 .0195 .0078 .0042 .0027 .0019 .0015 .0013 .0011 

.0013 .0014 .0021 .0024 .0025 .0025 .0026 .0026 .0027 

.0009 .0009 .0018 .0024 .0028 .0031 .0034 .0035 .0037 

.0238 .0237 .0184 .0143 .0116 .0099 .0087 .0079 .0073 

.0026 .0027 .0069 .0105 .0131 .0149 .0161 .0169 .0176 

.0020 .0020 .0040 .0052 .0058 .0060 .0062 .0062 .0063 

.0298 .0294 .0152 .0091 .0062 .0046 .0037 .0031 .0026 

.0149 .0147 .0076 .0046 .0031 .0023 .0018 .0015 .0013 

.0002 .0002 .0011 .0024 .0038 .0051 .0063 .0073 .0083 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0357 .0358 .0355 .0312 .0269 .0235 .0209 .0188 .0172 

.0195 .0194 .0131 .0093 .0071 .0057 .0048 .0041 .0037 

.0195 .0194 .0131 .0093 .0071 .0057 .0048 .0041 .0037 

.0013 .0013 .0034 .0053 .0066 .0074 .0080 .0085 .0088 

.0004 .0005 .0007 .0008 .0008 .0008 .0009 .0009 .0009 

.0013 .0014 .0021 .0024 .0025 .0025 .0026 .0026 .0027 

.0009 .0009 .0018 .0024 .0028 .0031 .0034 .0035 .0037 

.0002 .0002 .0002 .0002 .0002 .0001 .0001 .0001 .0001 

.0005 .0005 .0010 .0013 .0014 .0015 .0015 .0016 .0016 

this makes it difficult to compare the mole fractions of var
ious isomers. 

Compounds are named in tables according to the 
IUP AC Revised and Collected Recommendations for the 
Nomenclature of Organic Chemistry, 1979. 19 

6. Standard Thermodynamic Properties of 
Individual Alkanethiol SpeCies 

ThevaluesofC~,So, arHo, and arGO for all thealkan
ethiol species through CgH IgS are given in Tables 10-13 in SI 
units for a standard state pressure of 1 bar. The values for 
CH4S through C4H lOS have been converted from the tables 
of Stull, Westrum, and Sinke

g 
and the values for C5H 12S 

through CgH 1SS have been calculated using the Benson 
method.9 The values for chiral forms are for the racemates. 
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Table 10. Standard heat capacity at constant pressure for a I kane th i 0 I s In .J/K mol 

r/K 298.15 300 400 500 600 700 800 900 1000 

CH4S 
methanethlo1 50.25 50.42 58.74 66.57 73.51 79.62 85.02 89.79 94.06 

C2H65 
ethaneth 1 01 72.68 72.97 88.20 101.9~ 113.85 124.18 133.18 141.04 148.03 

C3H85 
l-propanethlo1 94.77 95.19 116.57 136.23 153.64 168.91 182.42 194.43 205.06 
2-propanethiol 95.98 96.40 118.62 138.32 154.89 168.95 181.00 191.38 200.50 

C4HlOS 
1 -butaneth i 0 1 118.16 118.70 146.23 171.84 194.72 214.93 232.97 249.12 263.38 
2(RS )-butanethlo1 119.29 119.83 148.03 173.09 194.22 212.05 227.15 240.04 251.12 
2-methyl-l-propanethlo1 118.32 118.87 147.74 172.80 193.55 210.66 224.97 237.15 247.57 
2-methyl-2-propanethlol 120.96 121.50 151.17 177.36 199.16217.23232.34 245.22 256.23 

C5H12S 
l-pentanethiol 141.3 142.0 175.6 206.1 232.6 255.4 275.3 292.7 308.1 
2 (R5) -pentaneth I 0 1 142.0 142.6 176.9 207.5 233.3 255.0 273.5 289.5 303.4 
3-pentanethiol 142.0 142.6 176.9 207.5 233.3 255.0 273.5 289.5 303.4 
2(RS)-methy\ -1-butanethiol 140.2 140.8 175.3 206.4 233.2 256.2 276.0 293.4 308.8 
2-methy\ -2-butanethiol 143.8 144.4 179.4 211.2 237.3 258.6 276.2 290.9 303.4 
3-methyl-2(RS) -butanethlo1 140.9 141.5 176.7 207.8 233.9 255.8 274.3 290.2 304.0 
3-methyl-l-butanethiol 140.2 140.8 ,175.3 206.4 233.2 256.2 276.0 293.4 308.8 
2,2-dlmethyl-l-propanethlol 142.3 143.0 179.6 212.1 239.4 262.4 282.0 298.8 313.5 

C6H14S 
l-hexanethiol 164.2 165.0 204.7 240.6 271.7 298.4 321.6 341.9 359.8 
2 ( RS ) - hexane t h I 0 1 164.9 165.6 206.0 242.0 272.4 298.0 319.8 338.6 355.0 
3 (RS) -hexaneth 1 0 I 164.9 165.6 206.0 242.0 272.4 298.0 319.8 338.6 355.0 
2(RS)-methyl-l-pentanethiol 163.1 163.9 204.4 240.9 272.3 299;2 322.3 342.6 360.4 
2-methyl-2-pentanethiol 166.7 167.4 208.4 245.7 276.4 301.6 322.5 340.1 355.0 
2-methyl-3(RS) -pentanethlo1 163.8 164.5 205.7 242.3 273.0 298.8 320.6 339.3 355.6 
4-methyl-2(RS) -pentanethlol 163.8 164.5 205.7 242.3 273.0 298.8 320.6 339.3 355.6 
4-methyl-l-pentanethlo1 163.1 163.9 204.4 240.9 272.3 299.2 322.3 342.6 360.4 
3( RS r-methyl-l-pentanethlol 163.1 163.9 204.4 240.9 272.3 299.2 322.3 342.6 360.4 
3(RS)-methyl-2(RS) -pentanethlo1 163.8 164.5 205.7 242.3 273.0 298.8 320.6 339.3 355.6 
3-methyl-3~pentanethlo1 166.7 167.4 208.4 245.7 276.4 301.6 322.5 340.1 355.0 
2(RS),3-dlmethyl-1-butanethlo1 162.0 162.7 204.1 241.3 272.9 299.9 323.1 343.3 361.0 
2,3-dimethyl-2-butanethiol 165.6 166.3 208.2 246.0 277.0 302.4 323.3 340.8 355.7 
2-ethyl-1-butanethlo1 163.1 163.9 204.4 240.9 272.3 299.2 322.3 342.6 360.4 
2,2-dlmethyl-1-butanethiol 165.2 166.0 208.7 246.6 278.5 305.4 328.3 348.0 365.1 
3,3-dlmethyl-2(RS)-butaneth'lol 165.9 166.7 210.0 248.0 279.3 305.0 326.5 344.7 360.3 
3,3-dlmethyl-1-butanethfol 165.2 166.0 208.7 246.6 278.5 305.4 328.3 348.0 365.1 

C7H16S 
l-heptanethloT 187.1 188.0 233.7 275.2 310.8 341.4 367.9 391.0 411.4 
2(RS) -heptanethfol 187.8 188.7 235.1 276.5 31'.S 341.0 366.1 387.8 406.6 
3( RS )-heptanethlol 187.8 188.7 235.1 276.5 311.5 341.0 366.1 387.8 406.6' 
4-heptanethlol 187.8 188.7 235.1 276.5 311.5 341.0 366.1 387.8 406.6 
5-methyl-l-hexanethlo1 186.0 186.9 233.5 275.5 311.4 342.2 368.6 39'.7 412.0 
5-methyl -2(RS) -hexanethfol 186.7 lB7.5 234.8 276.8 312.1 341.8 366.9 3B8.5 407.2 
5-methyl-3( RS) -hexanethiol 186.7 187.5 234.8 276.8 312.1 341.B 366.9 388.5 407.2 
2-methyl-3(RS) -hexanethfol 186.7 187.S 234.8 276.8 312.1 341.8 366.9 38S.5 407.2 
2-methyl-2-hexanethlol 189.6 190.4 237.5 280.2 315.6 344.7 368.8 389.2 406.7 
2(RS) -:methyl-1-hexaneth101 186.0 186.9 233.5 275.5 311.4 342.2 36B.6 391.7 412.0 
4(ns) -mc'l:hyl-'1-hc><Qnc'l:hiol 1SG.O iSG.O 233.6 :176.6 311." 3'1::L 2 3408.6 301.7 '11::1.0 
4(RS) -methyl-2(RS) -hexanethlol 186.7 187.5 234.8 276.8 312.1 341.8 366.9 388.5 407.2 
4(RS)-methyl-3(RS)-hexanethlol 18G.7 187.5 234.8 276.8 312.1 341.8 366.9 388.5 407.2 
3(RS) -methyl-3-hexanethiol 189.6 190.4 237.5 280.2 315.6 344.7 368.8 389.2 406.7 
3(RS)-methyl -2(/iS )-hexanethiol 186.7 187.5 234.8 276.8 312.1 341.8 366.9 3B8.5 407.2 
3(RS) -methyl -1-hexaneth101 186.0 1B6.9 233.5 275.5 311.4 342.2 368.6 391.7 412.0 
4.4-dimethvl -1-pentanethlol 188.1 189.0 237.7 281.1 317: 7 348.4 374.6 397.1 416.8 
4 ,4-dimethyl-2(RS) -pentanethio\ 188.8 189.1 239.1 282.5 318.4 348.0 372.8 393.9 412.0 
2.,2-d'lmethyl-1-pentaneth101 188.S 189.7 239'.1 282.5 31S.4 34S.0 372.8 393.9 412.0 
2, 2-dfmethyl- I -peritanethloT 188.1 1S9.0 237.7 281.1 317.7 348.4 374.6 397.1 416.8 
3,3-dimethyl-l-pentanethiol 188. f 189.0 237.7 281.1 317.7 348.4 374.6 397.1 416.8 
3, 3-dlmethyl-2( RS)~pentanethlo1 188.8 189.7 239.1 282.5 318.4 348.0 372.8 393.9 412.0 
3(RS) ,4-dimethyl-l-pentanethiol 184.9 185.7 233.2 275.8 312.0 342.9 369.4 392.4 412.6 
;;S(K!», 4-0Ime1:ny I -:t(R!» -pen1:anetnIOl 16:1.:1 '161;"4 234.:1 277. I 312.6 342..'0 31>7.0 369.2. 407.6 

2(RS), 3( RS) -dimethyl-1-pentanethiol 184.9 185.7 233.2 275.8 312.0 342.9 369.4 392.4 412.6 
2. 3( RS) -dimethyl-2-pentanethlol 188.5 189.3 237.2 280.5 316.2 345.4 369.6 389.9 407.3 
2, 3(RS)-dlmethyl -3-pentanethlol 188.5 189.3 237.2 280.5 316.2 345.4 369.6 389.9 407.3 
2(RS),4-dimethyl-1-pentanethiol 184.9 185.7 233.2 275.8 312.0 342.9 369.4 392.4 412.6 
2.4-dimethyl-2-pentanethlol 188.5 189.3 237.2 280.5 316.2 345.4 369.6 389.9 407.3 
:l, iI-dim .. 1:hyl -!.)-p ...... t .. nothiol Ie!;.!; t96.4 ~~4, !'i ?77, i !'Ii? A !'I4? e; 31':7 ;; 31'1<1.2 .sn7.8 
2( RS) -ethyl-l-pentanethlol 186.0 186.9 233.5 275.5 311.4 342.2 368.6 391.7 412.0 
3-ethyl-1-pentanethiol 186.0 186.9 233.5 275.5 311.4 342.2 368.6 391. 7 412.0 
3-ethyl-2(RS) -pentanethlol 186.7 187.5 234.8 276.8 312.1 341.8 366.9 388.5 407.2 
3-ethyl-3-pentanethiol 189.6 190.4 237.5' 280.2 315.6 344.7 368.8 389.2 406.7 
2-ethyl -2-methyl -1-butanethfol 188.1 189.0 237.7 281.1 317 .7 348.4 374.6 397.1 416.8 
2(RS}-ethyl-3-methyl-1-butanethiol 184.9 185.7 233.2 275.8 312.0 342.9 369.4 392.4 412.6 
2(RS), 3, 3-trlmethyl-l-butanethlo1 187.0 187.9 237.5 281.4 318.3 349.2 375.4 397.1:1 417.4 
2,3,3-trfmethyl-2-butanethiol 190.6 191.5 241.5 286.2 322.4 351.7 375.6 395.4 412.0 
2.2.3-trimethyl-1-butanethfol 187.0 187.9 237.5 281.4 318.3 349.2 375.4 397.8 417.4 

C8H1SS 
l-octanethiol 210.1 211.0 262.8 309.7 349.9 384.4 414.2 440.2 463.1 
2(F<!» -octSne1:nlOI 210.7 211.7 2.:14. I 3' t. 1 300.7 364.0 412.4 430.9 4CO.O 
3 (RS) -octaneth i 0 I 210.7 21.1.7 264.1 311.1 350.7 384.0 412.4 436.9 458.3 
4 (RS) -octanethiol 210.7 211.7 264.1 311.1 350.7 384.0 412.4 436.9 458.3 
2(RS)-methyl-l-heptanethlol 208.9 209,9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
2-methyl-2-heptanethfol 212.5 213.4 266.6 314.7 354.7 387.7 415.2 438.4 458.3 
2-methyl-3(RS)-heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
:l-m.,1:hyl-"(RS)-hop'l:l>",.,,1:hlol 20Q,6 ~HO.I'; '2(;3.0 ~11.4 ?S1.~ ~9.1\ .A 413.~ 437.6 458.9 
6-methyl-3(RS )-heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
6-methyl-2(RS) -heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
6-methyl-l-heptanethlol 208.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
3(RS) -methyl-l-heptanethlol 20S.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
3(RS) -methyl-2(RS) -heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
3(RS) -methyl-3-heptanethiol 212.5 213.4 266.6 314.7 354.7 387.7 415.2 438.4 458.3 
3(RS)-methyl-4(RS)-heptanethfol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 43"1.10 4otLl:I 

5(RS)-methyl-3(RS) -heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 431.6 458.9 
5(RS)-methyl-2(RS) -heptanethlol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 

5(RS) -methyl -1-heptanethiol 208.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
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Table 10. Standard heat capac 1 ty at constant pressure for alkanethlols In J/K mol -- continued 

T/K' 298.15 300 400 500 600 700 800 900 1000 

4( RS) -methyl-l-heptanethlo1 208.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
4(RS) -methyl-2(RS) -heptanethiol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
4(RS) -methyl -3(RS) -heptanethiol 209.6 210.5 263.9 311. 4 351.3 384.8 413.2 437.6 458.9 
4-methyl-4-heptanethiol 212.5 213.4 266.6 314.7 354.7 387.7 415.2 438.4 458.3 
2,2-dimethyl-l-hexanethiol 211.1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
2, 2-dimethyl -3(RS) -hexanethiol 211. 7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
5, 5-dimethyl-3(RS) -hexanethiol 211.7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
5, 5-dimethyl -2(RS) -hexanethlol 211. 7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
5,5-dimethyl-l-hexanethiol 211. 1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
3, 3-dlmethyl -1-hexanethiol 211. 1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
3, 3-dimethyl-2( RS) -hexanethiol 211.7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
4,4-dimethyl-3(RS)-hexanethiol 211.7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
4,4-dlmethyl-2(RS)-hexanethiol 211. 7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
4, 4-dimethyl -l-hexanethiol 211.1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
4(RS) ,5-dimethyl-1-hexanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
4(RS),5-dimethyl-2(RS)-hexanethiol 208.4 209.4 263.6 311.7 351.9 385.5 413.9 438.3 459.5 
4(RS), 5-dimethyl -3( RS)-hexanethiol 208.4 209.4 263.6 311.7 351.9 385.5 413.9 438.3 459.5 
2. 3-dlmethyl-3(RS) -hexanethiol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
2, 3(RS) -dlmethyl-2-hexanethlol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
2( RS), 3(RS) -dimethyl -l-hexanethiol 207.8 208.8 262.3 310.3 351.2 385:9 415.7 441.6 464.3 
3( RS), 5-dimethyl-1-hexanethlol 207.8 208.8 262.3 310.3 351.2 38S.9 415.7 441.6 464.3 
3(RS), 5-dlrnethyl-2(RS) -hexanethiol 208.4 209.4 263.6 31"1.7 351.9 385.5 413.9 438.3 459.5 
3( RS), 5-dimethyl-3-hexanethlol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
2, 4(RS) -dimethyl-3(RS)-hexanethiol 208.4 209.4 263.6 311.7 351.9 385.S 413.9 438.3 459.5 
::I, 'I (R£ )-c!;mothyl-::I-hoxanothiol ::111. .... ::11::1.::1 ::IGG.::I ::115.0 ::ISS.::I ::199 ..... 41S,O .... 30.1 '169.0 
2(RS), 4(RS) -dlmethyl-l-hexanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
2( RS), 5-dlmethyl-1-hexanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
2,5-dimethyl-2-hexanethiol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
2. 5-dlmethyl-3(RS) -hexanethlol 208.4 209.4 263.6 311.7 351.9 385.5 413.9 438.3 459.5 
3( RS). 4(RS) -dimethyl -l-hexanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
3(RS) .4(RS)-dimethyl-2(RS)-hexanethiol 208.4 209.4 263.6 311. 7 351.9 385.5 413.9 438.3 459.5 
3(RS). 4(RS) -dimethyl -3-hexanethlol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
2(RS) -ethyl-l-hexanethiol 208.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
3(RS) -ethyl-l-hexanethiol 208.9 209.9 262.6 310.0 350.6 385.2 415.0 440.9 463.7 
3( RS) -ethyl-2( RS) -hexanethiol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
3-ethyl-3-hexanethiol 212.5 213.4 266.6 314.7 354.7 387.7 415.2 438.4 458.3 
4-ethyl-3(RS)-hexanethiol 209.6 210.5 263.9 311.4 351.3 384.8 413.2 437.6 458.9 
4 ethyl 2(R:;) hexo.nei:hiol 209.0 210.~ 203.9 311.4 3~1.3 384.8 413.2 437.6 4:;8.9 
4-ethyl-1-hexanethiol 208.9 209.9 262.6 310~0 350.6 385.2 415.0 440.9 463.7 
2(RS)-ethyl-2-methyl-l-pentanethl01 211.1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
2 (RS) - lsopropy 1 - 1 -pentaneth i 0 I 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
2( RS) -ethyl-4-methyl-l-pentanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
3(RS). 4. 4-tl' imethyl -l-pentanethiol 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
3(RS) ,4, 4-tr imethyl-2(RS) -pentanethiol 210.6 211.6 267.9 317.3 358.1 391.8 419.9 443.7 464.2 
2.2. 3(RS) -trlmethyl-3-pentanethlo1 213.5 214.5 270.6 320.7 361.5 394.7 421.9 444.5 463.7 
2,2. 3( RS) -tr imethyl-l-pentaneth;ol 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
2( RS). 4. 4-tr imethyl -1-pentanethl01 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
2.4. 4-tr imethyl-2-pentanethlo1 213.5 214.5 270.6 320.7 361.5 394.7 421.9 444.5 463.7 
2.2. 4-tr lmethyl-3(RS) -pentanethiol 210.6 211.6 267.9 317.3 358.1 391.8 419.9 443.7 464.2 
2.2.4-trimethyl-l-pentanethiol 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
3.3. 4-trimethyl -l-pentanethiol 209.9 210.9 266.5 316.0 357.4 " 392.2 421.7 447.0 469.0 
3,3, 4-tr imethyl-2( RS) -pentanethiol 210.6 211.6 267.9 317 .3 358.1 391.8 419.9 443.7 464.2 
2.3. 3-tr Imethyl-2-pentanethiol 213.5 214.5 270.6 320.7 361.5 394.7 421.9 444.5 463.7 
2( RS). 3. 3-tr imethyl -l-pent<lnethiol 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
3-ethyl-3-methyl-1-pentanethiol 211.1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
3-ethyl-3-methyl-2(RS )-pentanethiol 211. 7 212.7 268.1 317.0 357.5 391.0 419.1 443.0 463.6 
2(RS )-ethyl -3(RS) -methyl-l':'pentanethio 1 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
2(RS). 3(RS) ,4-tr imethyl -l-pentanethiol 206.6 207.6 262.0 310.6 351.8 386.6 416.5 442.3 464.9 
2. 3(RS), 4-trimethyl-2-pentanethl01 210.2 211.2 266.0 315.3 355.9 389.1 416.7 439.8 459.5 
2.3. 4-tr imethyl -3-pentanethiol 210.2 211.2 266.0 315.3 355.9 389 .. 1 416.7 439.8 459.5 
2-propyl-l-pentanethiol 208.9 209.9 262.6 310.0 350.6 385".2 415.0 440.9 463.7 
3(RS)-ethyl-4-methyl-l-pentanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
3(RS)-ethyl-4-methyl-2(RS)-pentanethiol 208.4 209.4 263.6 311.7 351.9 385.5 413.9 438.3 459.5 
3-ethyl-2-methyl-3-pentanethiol 211.4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
3-ethyl -2-methy.1-2-pentanethlol 211. 4 212.3 266.3 315.0 355.3 388.4 415.9 439.1 458.9 
3-ethyl-2(RS) -methyl -l-pentanethiol 207.8 208.8 262.3 310.3 351.2 385.9 415.7 441.6 464.3 
2( RS) -ethyl-3. 3-dimethyl-l-butanethiol 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
2 (RS) -ethyl -2-methy I -3-methyl-1-butaneth 101 209.9 210.9 266.5 316.0 357.4 392.2 421.7 447.0 469.0 
2. 2-diethyl -l-butaneth ;01 211. 1 212.1 266.8 315.6 356.8 391.4 420.9 446.3 468.4 
2.2.3,3- l .. l .... III .. lllyl- I-IJut .. ",.lh 101 212.1 213.1 270.0 321.0 303.7 390.0 427.0 402.4 473.0 
2- isopropyl-3-methyl-1-butanethiol 206.6 207.6 262.0 310.6 351.8 386.6 416.5 442.3 464.9 
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Table 11. Standard entropy of a I kanethlo1 s In .J/K mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

CH4S 
methaneth 1 01 255.17 255.50 271.15 285.12 297.89 309.68 320.69 330.98 340.65 

C2H6S 
ethanethiol 296.21 296.67 319.81 340.98 360.65 378.97 396.17 412.32 427.55 

C3H8S 
1-propanethlo1 336.50 337.13 367.47 395.62 422.02 446.88 470.35 492.52 513.57 
2-propanethl01 324.41 325.04 355.88 384.49 411.23 436.17 459.56 481.48 502.15 

C4Hl0S 
l-butanethl01 375.33 376.08 414.03 449.47 482.86 514.45 544.32 572.73 599.72 
2( RS) -butaneth 101 366.84 367.59 406.00 441.81 475.29 506.58 635.91 563.44 599.30 
2-methyl-1-propanethtol 362.99 363.74 401.98 437.71 411. fO 502.27 531.35 558.59 584.11 
2-methyl-2-propanethtol 338.14 338.89 378.01 414.62 448.97 481.06 511.06539.18565.&2 

C5H12S 
1-pentanethl01 414.7 415.6 461.1 503.6 543.6 581.2 616.6 650.1 681.7' 
2 (RS) -pentaneth tol 410.5 411.4 457.1 500.0 540.2 577.8 613.1 646.2 677.5 
3-pentanethiol 404.7 405.6 451.4 494.2 534.4 572.0 607.3 640.5 671.7 
2(RS )-methyl-l-butanethlo1 409.3 410.1 455.4 498.0 538.0 575.7 611.3 644.8 676.5 
2-methyl-2-butaneth101 386.8 387.7 434.0 477.5 518.4 556.7 592.4 625.8 657.1 
3-methyl-2(RS) -butanethtol 399.3 400.1 445.7 488.5 528.8 566.6 602.0 635.2 666.5 
3-methyl-1-butanethtol 403.5 404.4 449.6 492.2 532.3 570.0 605.5 639.0 670.8 
2.2-dlmethyl-1-propanethiol 376.7 377.6 423.8 467.4 508.6 547.3 ' 583.6 617.8 650.1 

C6H145 
1-hexanethiol 454.1 455.2 508.1 557.7 604.4 648.4 689.7 728.8 765.8 
2(RS) -hexanethiol 449.9 450.9 504.1 554.1 601.0 644.9 686.2 725.0 761.5 
3(RS )-hexanethl01 449.9 450.9 504.1 554.1 601.0 644.9 686.2 725.0 761.5 
2(RS) -methyl-t-pentanethlol 448.7 449.7 502.4 552.1 598.8 642.9 684.4 723.5 760.6 
2-me'tnyl-2~pen'tane'tnlo1 426.2 4',l,l.2 4l:S1.0 0;:11.1) !:I/l:I.2 1:)2;:1.1$ 1:)'0:>.5 IU4.b 141.1 
2-methyl-3(RS)-pentanethlol 438.7 439.7 492.7 542.6 589.6 633.7 675.1 713.9 750.5 
4-methyl-2(RS)-pentanethtol 438.7 439.7 492.7 542.6 589.6 633.7 675.1 713.9 750.5 
4-methyl 1-pentanethlo1 442.9 443.9 496.7 546.3 593.1 637.1 678.6 717.8 754.8 
3(RS)-methyl-1-pentanethiol 448.7 449.7 502.4 552.1 598.S 642.9 684.4 723.5 760.6 
3( RS) -methyl-2(RS)-pentanethl01 444.4 445.4 498.5 548.4 595.4 639.5 680.8 719.7 756.3 
~"m"''''''yl-~~,...,.nt'''no''hiol JI~G.2 427.2 ,Jl91.0 6~1.El 670.2 4;~~.9 4;Go;.15 704.15 741.1 
2(RS).3-d1methyl-l-butanethfol 437.5 438.5 491.0 540.6 587.5 631.6 673.2 712.5 749.6 
2.3-dlmethyl-2-butanethtol 415.0 416.0 469.6 520.2 567.9 612.6 654.3 693.5 730.2 
2-ethyl-1-butanethto1 442.9 443.9 496.7 546.3 593.1 637.1 678.6 711.8 754.8 
2,2-dimethyl-1-butanethtol 425.2 426.3 479.9 530.7 578.5 623.6 G6S.9 705.7 743.3 
:3, 3-d1methyl-2(RS) -butanethtol 411.9 412.9 466.8 517.9 566.0 611.0 653.2 692.7 729.9 
3.3-dtmethyl-l-butanethlol 416.1 417.1 470.8 521.5 569.4 614.4 656.1 696.6 734.1 

C7H16S 
1-heptanethl01 493.6 494.7 555.1 611.8 665.2 715.5 762.9 807.5 849.8 
2( RS) -heptaneth101 489.3 490.5 551.1 608.2 661.8 712.1 759.3 ·803.7 845.6 
3(RS) -heptaneth101 489.3 490.5 551.1 608.2 661.8 712.1 759.3 803.7 845.6 
4-heptanethiol 483.5 484.7 545.4 602.4 656.0 706.3 753.5 797.9 839.S 
5-methyl-1-hexanethl01 482.3 483.5 543.7 600.4 653.9 704.3 751.7 796.5 838.8 
5-methyl-2(RS)~hexanethiol 478.1 479.2 539.1 596.7 650.4 700.8 748.2 792.7 834.6 
5-methyl-3(RS)-hexanethtol 478.1 479.2 539.1 596.1 650.4 700.8 748.2 792.7 834.6 
2-methyl-3(RS )-hexanethtol 478.1 479.2 539.7 596.1 650.4 700.8 748.2 792.7 834.6 
2~methyl-2-hexanethlol 465.6 466.8 528.0 585.1 640.0 690.9 738.6 783.2 825.2 
2(RS)-methyl-1-hexanethfol 488.1 489.2 549.4 606.2 659.6 710.0 757.5 802.3 844.6 
4(RS) -methyl -1-hexanethlo1 488.1 489.2 549.4 606.2 659.6 710.0 757.5 802.3 844.6 
4(RS) -methyl-2(RS) -hexaneth101 483'.8 485.0 545.5 602.5 656.2 706.6 753.9 798.4 840.3 
4 (RS)-methyl-3(RS) -hexanethiol 483.8 "85.0 545.5 602.5 656.2 706.6 753.9 798.4 840.3 
3(RS)-methyl-3~hexanethlol 471.4 472.6 533.S 591.5 645.8 696.7 744.4 789.0 830.9 
3(RS)-methyl-2(RS)-hexanethiol 483.8 485.0 545.5 602.5 656.2- 706.6 753.9 798.4 840.3 
3(RS)-methyl-1-hexanethfol 488.1 489.2 549.4 606.2 659.6 710.0 757.5 802.3 844.6 
4,4-d1methyl-l-pentanethtol 455.5 456.7 517.8 575.6 630.2 681.6 729.8 775.3 818.2 
4. 4-01metny I -2(t~::;) -pentanetnl01 4:;1.3 4::12.4 513.8 :l72.0 ti20.8 ti78.1 720.3 771.4 51;:!.'" 
2.,2-dlmethyl-1-pentanethlol 451.3 452.4 513.8 572.0 626.8 678.1 726.3 771.4 813.9 
2.2-dimethyl-1-pentanethlol 464.7 465.8 526.9 584.8 639.3 690.7 739.0 784.4 827.3 
3,3-dtmethyl-1-pentaneth101 464.7 465.8 526.9 584.8 639.3 690.7 739.0 784.4 827.3 
3. 3-dimethyl-2(RS )-pentanethtol 460.4 461.6 523.0 581.1 635.9 687 :3 735.4 780.6 823.0 
3(RS).4-dtmethyl-l-pentanethfol 476.9 478.0 538.0 594.7 648.3 698.8 146.3 791.2 833.6 
3(RS).4-dtmethyl-2(RS)-pentanethtol 472,6 473.8 534.0 591.1 644.9 695.4 742.8 787.4 829.4 
2(RS). 3(RS) -dtmethyl-1-pentaneth101 482.6 483.8 543.8 600.5 654.1 704.5 752.1 797.0 839.4 
2,3(RS)-dlmethyl-2-pentanethfol 460.2 461.3 522.3 580.1 634.5 685.5 733.2 778.0 820.0 
2, 3(RS) -d lmethyl-3-pentaneth 101 460.2 461.3 522.3 580.1 634.5 685.5 733.2 778.0 820.0 
2( RS) .4-dlmethyl-l-pentanethlol 476.9 478.0 538.0 594.7 648.3 698.8 746.3 791.2 833.6 
2, 4-dlmethyl -2-pentanethl 01 454.4 455.6 516.6 574.3 628.7 679.7 727.5 772.2 814.2 
2,4-d1methyl-3-pentanethtol 461.1 462.2 522.5 579.6 633.3 683.8 731.3 775.8 817.8 
2( RS) -ethyl-l-pentanethfol 488.1 489.:2 549.4 S06.2 659.6 710.0 757.5 802.3 844.6 
3-ethyl-1-pentanethiol 482.3 483.5 543.7 600.4 653.9 704.3 751." 796.5 838.8 
3-ethyl-2(RS) -pentanethlol 478.1 479.2 539.7 596.7 650.4 700.8 748.2 792.7 834.6 
3-ethyl-3-pentanethlol 465.6 466.8 528.0 585.7 640.0 690.9 738.6 783.2 825.2 
2-ethyl-2-methyl-l-butanethtol 464.1 465.8 526.9 584.8 639.3 690.7 739.0 784.4 827.3 
2(RS) -ethyl ~3-methyl-1-butanothiol 476.9 478.0 538.0 594.7 648.3 698.8 746.3 791.2 833.6 
2( R:5).;l, 3- '[I' 1m .. UIY \ - l-lJu't ...... tl.1 ul 400.1 401.2 012.1 070.0 G2-4.G 070.1 72-4.5 770.0 e13.0 
2.3.3-trlmethyl-2-butanethtol 427.6 428.8 490.7 549.5 605.0 657.0 705.6 751.0 793.5 
2.2.3-trlmethyl-1-butanethlol 453.4 454.6 515.5 573.3 628.0 679.5 727.8 773.4 816.3 

C8H18S 
1-octanethlol 533.0 534.3 602.1 665.9 726.0 782.6 83S.0 886.3 933.9 
2(COS) -,v,.~ .. n .. ~hinl !>21L7 530.0 598.1 662.3 722.6 719.2 832.4 882.4 929.6 
3(RS) -octanethlol 528.7 530.0 598.1 662.3 722.6 779.2 832.4 882.4 929.6 
4(RS) -octanethtol 528.7 530.0 598.1 662.3 722.6 779.2 832.4 882.4 929.6 
2(RS)-methyl-1-heptanethtol 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
2-methyl-2-heptanethtol 505.0 506.4 575.0 639.8 700.9 758.1 811. 7 862.0 909.2 
2-methyl-3(RS) -heptanethfol 517.5 51S.8 586.7 650.8 711.2 768.0 821.3 871.4 918.6 
2-methyl-4(RS)-heptanethiol 517.5 518.8 586.7 650.8 711.2 768.0 821.3 871.4 918.6 
6-methyl-3(RS) -heptanethlol 517.5 518.8 586.7 650.8 711.2 768.0 821.3 871.4 918.6 
6-methyl-2(RS)-heptaneth101 517.5 518.8 586.7 650.8 711.2 768.0 821.3 871.4 918.6 
6-methyl-l-heptanethlol 521.7 523.0 590.7 654.5 714.7 771.4 824.8 875.2 922.9 
3(RS)-methy1-1-heptanethtol 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
3(RS)-methyl-2(RS)-heptaneth101 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877.1 924.4 
3(RS) -methyl-3-heptanethtol 510.8 512.1 580.8 645.6 706.6 763.8 817.5 867.7 915.0 
3( RS) -methyl-4(RS) -heptanethl01 523.3 524.6 592.5 656.6 717.0 773.7 827.0 871.1 924.4 

5 (RS) -methyl- 3( RS) -heptanethl oJ 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877. , 924.4 

5(RS)-methyl-2(RS) -heptanethl01 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877.1 924.4 

5(RS)-methyl-1-heptaneth101 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
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Table 11. Standard entropy of alkanethlo1s in oJ/K mol -- continued 

T/K 298.15 300 400 500 600 700 800 900 1000 

4(RS) -methyl -1-heptanethlo1 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
4(RS) -methyl-2(RS) -heptanethiol 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877.1 924.4 
4(RS) -methyl -3(RS) -heptanethiol 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877.1 924.4 
4-methyl-4-heptanethlo1 505.0 506.4 575.0 639.8 700.9 758.1 811.7 862.0 909.2 
2.2-dlmethyl-l-hexanethiol 504.1 505.4 573.9 638.9 700.2 757.8 812.1 863.2 911.3 
2. 2-dimethyl-3( RS) -hexanethlo1 490.7 492.0 560.8 626.1 687.6 745.3 799.4 850.2 897.9 
5. 5-dlmethyl-3(RS )-hexanethiol 490.7 492.0 560.8 626.1 687.6 745.3 799.4 850.2 897.9 
5. 5-dlmethyl-2( RS) -hexanethiol 490.7 492.0 560.8 626.1 687.6 745.3 799.4 850.2 897.9 
5.5-dimethyl-1-hexanethlo1 494.9 496.2 564.8 629.7 691.0 748.7 802.9 854.0 902.2 
3. 3-dimethyl - l-hexanethlo1 504.1 505.4 573.9 638.9 700.2 757.8 812.1 863.2 911.3 
3, 3-dimethyl-2( RS )-hexanethlo1 499.8 501.1 570.0 635.2 696.7 754.4 808.5 859.3 907.1 
4. 4-dlmethyl-3( RS) -hexanethlo1 499.8 501.1 570.0 635.2 696.7 754.4 808.5 859.3 907.1 
4, 4-dlmethyl-2( RS) -hexanethlo1 499.8 501.1 570.0 635.2 696.7 754.4 808.5 859.3 907.1 
4,4-dlmethyl-l-hexanethlo1 504.1 505.4 573.9 638.9 700.2 757.8 812.1 863.2 911.3 
4(RS),5-dlmethyl-·l-hexanethlo1 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
4( RS), 5-dimethyl -2( RS) -hexanethiol 512.0 513.3 581.0 645.2 705.7 762.5 815.9 866.1 913.4 
4(RS) ,5-dlmethyl-3(RS)-hexanethlo1 512.0 513.3 581.0 645.2 705.7 762.5 815.9 866.1 913.4 
2. 3-dlmethyl-3(RS )-hexanethlo1 499.6 500.9 569.3 634.2 695.3 752.6 806.3 856.7 904.0 
2, 3(RS) -dlmethyl-2-hexanethlo1 499.6 500.9 569.3 634.2 695.3 752.6 806.3 856.7 904.0 
2(RS), 3(RS) -dimethyl-l-hexanethlo1 522.0 523.3 590.8 654.6 714.9 771.7 825.2 875.7 923.4 
3(RS),5-dlmethyl-l-hexanethiol 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
3(RS), 5-dimethyl-2(RS) -hexanethiol 512.0 513.3 581.0 645.2 705.7 762.5 815.9 866.1 913.4 
3(RS),5-dimethyl-3-hexanethiol 499.6 500.9 569.3 634.2 695.3 752.6 806.3 856.7 904.0 
2. 4(RS) -dimethyl -3(RS) -hexanethlo1 512.0 513.3 581.0 645.2 705.7 762.5 815.9 866.1 913.4 
2.4CRS) -dlmethvl-2-hexanethlo1 499.6 500.9 569.3 634.2 695.3 752.6 806.3 856.7 904.0 
2(RS). 4(RS )-dlmethyl-l-hexanethl01 522.0 523.3 590.8 654.6 714.9 771.7 825.2 875.7 923.4 
2(RS).5-dimethyl-1-hexanethlo1 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
2.5-dimethyl-2-hexanethlo1 493.8 495.1 563:6 628.4 689.5 746.8 800.6 850.9 898.2 
2. 5-dimethyl-3(RS) -hexanethiol 506.3 507.6 575.3 639.4 699.9 756.7 810.1 860.3 907.6 
3(RS),4(RS)-dlmethyl-1-hexanethl01 522.0 523.3 590.8 654.6 714.9 771.7 825.2 875.7 923.4 
3(RS). 4(RS) -dimethyl-2(RS)-hexanethlo1 517 .8 519.1 586.8 6qO.9 711.4 768.3 821.7 871.9 919.2 
::1(101::'). 4(WS)-Cl1me1:ny 1-;:J-neXane1:nl01 bUb.::I b06.6 tHo.l 63!:!.!:! iOl.0 758.4 812.1 S62.b !:IU!:I.S 
2(RS) -ethyl-1-hexaneth101 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
3(RS)-ethyl-l-hexanethiol 527.5 528.8 596.4 660.3 720.5 777.2 830.6 881.0 928.6 
3(RS)-ethyl-2(RS )-hexanethlo1 523.3 524.6 592.5 656.6 717.0 773.7 827.0 877.1 924.4 
3-ethyl-3-hexanethiol 505.0 506.4 575.0 639.8 700.9 758.1 811. 7 862.0 909.2 
4-ethyl-3(RS)-hexanethlo1 517.5 518.8 586.7 650.8 711. 2 768.0 821.3 871.4 918.6 
4-o-l:"yl-2(PS )-"0"'A,.. .. -I:"101 S17.S S1IL9 S9G.7 GSO.9 711.2 7G9.0 9!l1.2 971." OHI.G 
4-ethyl-l-hexanethlo1 521.7 523.0 590.7 654.5 714.7 771.4 824.8 875.2 922.9 
2(RS)-ethyl-2-methyl -1-pentanethlo1. 509.8 511.1 579.7 644.6 705.9 763.6 817.8 868.9 917.1 
2(RS) -lsopropyl-l-pentanethlo1 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
2(RS )-ethyl-4-methyl-l-pentanethlo1 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
3(RS). 4. 4-trlmethyl-l-pentanethlol 489.5 490.8 559.1 624.1 685,4 743.2 797.6 848.7 897.0 
3(RS), 4. 4-trlmethyl-2(RS)-pentanethlol 485.2 486.5 555.2 620.4 682.0 739.8 794.0 844.9 892.7 
2.2, 3(RS) -trlmethyl-3-pentanethlo1 472.8 474.1 543.5 609.4 671.6 729.9 784.4 835.5 883.3 
2.2,3(RS)-trimethyl-1-pentanethlo1 498.6 499.9 568.3 633.2 694.6 752.4 806.7 857.9 906.1 
2(RS). 4. 4-trlmethyl-l-pentanethjol 489.5 490.8 559.1 624.1 685.4 743.2 797.6 848.7 897.0 
2.4,4-trlmethyl-2-pentanethlo1 467.0 468.3 537.7 603.6 665.8 724.2 778.7 829.7 877.6 
2.2. 4-tr lmethyl-3(RS) -pen1:anethlo1 479.5 480.8 549.4 614.7 676.2 734.1 788.3 839.1 887.0 
2,2.4- trlmethyl-l-pentanethlo1 492.8 494.2 562.5 627.4 688.8 746.6 800.9 852.1 900.4 
3.3.4-trlmethyl-l-pentanethlo1 492.8 494.2 562.5 627.4 688.8 746.6 800.9 852.1 900.4 
3. 3.4-trimethyl-2(RS)-pentanethl0 I 488.6 489.9 558.5 623.8 685.4 743.2 797.4 848.3 896.1 
2.3.3-trimethyl-2-pentanethlo1 476.1 477.5 546.-8 612.8 675.0 733.3 787.8 838.9 886.7 
2(RS). 3. 3-trlmethyl-l-pentaneth101 498.6 499.9 568.3 633.2 694.6 752.4 806.7 857.9 906.1 
3-ethyl-3-methyl-1-pentanethlol 504.1 505.4 573.9 638.9 700.2 757.8 812.1 863.2 911.3 
3-ethyl-3-methyl-2(RS) -pentanethlo1 499.8 501.1 570.0 635.2 696.7 754.4 808.5 859.3 907.1 
2(RS) -ethyl-3(RS)-methyl-1-pentanethlol 522.0 523.3 590.8 654.6 714.9 771.7 825.2 875.7 923.4 
2(RS), 3(RS), 4-trimethyl-1-pentanethlol 510.8 512.1 579.3 643.2 703.5 760.5 814.1 864.7 912.4 
2. 3(RS). 4-trlmethyl -2-pentanethlo1 488.3 489.7 557.9 622.7 683.9 741.4 795.2 845.6 893.0 
2.3.4-trlmethyl-3-pentanethiol 482.6 483.9 552.1 617.0 678.2 735.6 789.4 839.9 887.3 
2-propyl-l-pentanethlo1 521.7 523.0 590.7 654.5 714.7 771.4 824.8 875.2 922.9 
3(RS)-ethyl-4-methyl-l-pentanethlo1 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
3(RS)-ethyl-4-methyl-2(RS)-pentanethlo1 512.0 513.3 581.0 645.2 705.7 762.5 815.9 866.1 913.4 
3-ethyl-2-methyl-3-pentanethlo1 493.8 495.1 563.6 628.4 689.5 746.8 800.6 850.9 898.2 
3-ethyl-2-methyl-2-pentanethlo1 493.8 495.1 563.6 628.4 689.5 746.8 800.6 850.9 898.2 
3-ethyl-2(RS) -methyl-l-peritanethl01 516.3 517.6 585.0 648.8 709.1 765.9 819.4 869.9 917.7 
2(RS) -ethyl-3. 3-dlmethyl-l-butanethlo1 489.5 490.8 559.1 624.1 685.4 743.2 797.6 848.7 897.0 
2( RS) -ethyl-2-methyl -3-methyl-l-butaneth101 498.6 499.9 568.3 63.3.2 694.6 752.4 806.7 857.9 906.1 
2.2-diethyl-l-butanethlo1 504.1 505.4 573.9 638.9 700.2 757.8 812.1 863.2 911.3 
2,2.:3.:3 1;e1;reame1;hyl 1bl.l1;eane1;hiol 400.0 457.4 :;;35.5 C02.7 eo::;. 2 723.9 779.1 879.7 
2-1 sopropyl-3-methyl-1-butanethlo1 499.3 500.6 567.8 631.6 692.0 748.9 802.6 900.9 
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Table 12. Standard enthalpy of formatfon for alkanethfols fn kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

CH4S 
methaneth i 01 -22.91 -23.05 -29.04 -33.85 -37.87 -41.21 -98.62 -99.70-100.46 

C2H6S 
ethaneth i 0 1 -46.11 -46.19 -53.51 -59.37 -64.10 -67.86-125.56-126.65-127.28 

C3H85 
1-propanethlo1 -67.86 -67.99 -76.69 -83.68 -89.20 -93.47-151.34- 152.30-152.5 t 
2-propanethiol -76.23 -76.36 -84.89 -91.63 -97.03- 101. 21-159.12-160.33-160.92 

C4Hl0S 
1-butaneth i 01 -88.07 -88.24 -98.24-106.15-112.38-116.98-174.89-175.60-175.31 
2(RC) -bu1:anr.1:hiol '90.23 ''30.40· 100.23 114.01- 120. 16- 124.00-103.2(;-104.77-105.52 
2-methyl-1-propanethiol -97.24 -97.40-107.28-115.10-121.29-126.19-194.68-186.44-187. 49 
2-methyl-2 -propanethiol -109.50-109.66-119.24- 126.65-132. 34-136. 61-194.43-195.39-195.60 

CSH12S 
l-pentanethfol -108.9 -109.1 -120.3 -129.3 -136.4 -141.8 -200.4 -201.8 -202.3 
2(RS) -pentanethtol -118.3 -118.5 -129.6 -138.5 -145.5 -150.9 -209.6 -211.3 -212.1 
3-pentanethiol -118.3 -118.5 - 129.6 -138.5 -145.5 -150.9 -209.6 -211.3 -212.1 
2(RS)-methyl-l-butanethfol -114.9 - t 15.1 -126.4 -135.4 -142.4 -147.7 -206.3 -207.7 -208.0 
2-methyl-2-butanethfol -128.3 -128.5 -139.4 -147.9 -154.5 -159.5 -217.9 -219.4 -220.2 
3-methyl-2 (RS)-butanethtol -124.3 -124.5 -135.7 -144.6 -151.5 -156.8 -215.5 -217.1 -217.9 
3-methyl-1-butanethfol -114.9 -115.1 -126.4 -·135.4 -142.4 -147.7 -206.3 -207.7 -208.0 
2.2-dimethyl-l-propanethiol -130.2 -130.4 -141.4 -149.9 -156.3 -161.0 -219.0 -219.8 -219.6 

C6H14S 
1-hexanethiol -129.5 -129.7 -142.3 -152.3 -160.2 -166.2 -225.2 -2.26.9 -2.27.4 
2 (RS) -hexaneth j 01 -139.0 -139.2 -151.6 -161.5 -169.3 -175.3 -234.4 -236.4 -237.3 
3( RS) -hexaneth t 0 1 -139.0 -139.2 -151.6 -161.5 -169.3 -175.3 -234.4 -236.4 -237.3 
2(RS) -methyl-l-pentanethtol -135.5 -135.7 -148.4 -158.4 -166.3 -172.2 -231.1 -232.8 -233.2 
,-m .. ·tnyl-?-"ont",nothio1 -1.dS.9 -140;L 1 - 161..1\ -171.0 -179.4 -19.1\.0 -242.9 -244..5 -24.15, ~ 
2-methyl-3(RS)-pentanethiol -145.0 -145.2 -157.7 -167.S -175.4 -181.3 -240.3 -242.2 -243.0 
4-methyl-2( RS)-pentanethtol -145.0 -145.2 -157.7 -167.6 -115.4 -181.3 -240.3 -242.2 -243.0 
4-methyl-l-pentanethiol -135.5 -135.7 -148.4 -158.4 -166.3 -172.2 -231.1 -232.8 -233.2 
3(RS) -methyl-1-pentanethfol -135.5 -135.7 -148.4 -158.4 -166.3 -112.2 -231.1 -232.8 -233.2 
3(RS) -methyl-2(RS) -pentaneth101 -145.0 -145.2 -157.7 -167.6 -175.4 -181.3 -240.3 -242.2 -243.0 
3-methyl-3-pentanethiol -148.9 -149.1 -161.4 -171.0 -178.4 -184.0 -242.8 -244.5 -245.3 
2( R5J. a-dimethyl -1-butanethlo1 -141.5 -141.8 -154.5 -164.5 -112.3 -178.2 -237.0 -238.6 -239.0 
2,3-dfmethyl-2-butanethtol -154.9 -155.1 -167.S -117.1 -.184.4 -190.0 -248.7 -250.3 -251. 1 
2-ethyl-1-butanethfol -135.5 -135.7 -148.4 -158.4 -166.3 -172.2 -231.1 -232.8 -233.2 
2.2-dtmethyl-l-butanethlol -144.2 -144.4 -156.7 -166.2 -173.5 -178.8 -237.1 -238.2 -238.1 
3,3-dfmethyl-2(RS)-butanethlol -153.6 -153.9 -166.1 -175.5 -182.6 -187.9 -246.3 -247.6 -247.9 
3,3-dimethyl-l-butanethiol -144.2 - 144.4 -156.7 -166.2 -173.5 -178.8 -237.1 -238.2 -238.1 

C7H16S 
1- heptanethi 0 I -150.1 -150.4 -164.2 -175.4 -184. t -190.7 -250.1 -252.0 -252.6 
2(RS) -heptanethfol -159.6 -159.8 - 173.6 -184.6 -193.2 -199.8 -259.3 -261.5 -262.5 
3(RS) -heptaneth fol -159.6 -159.8 -173.6 -184.6 -193.2 -199.8 -259.3 -261.5 -262.5 
4-heptanethfol -159.6 -159.8 -173.6 -184.6 -193.2 -199.8 -259.3 -261.5 -262.5 
5-methyl-1-hexanethfol -156.1 -156.4 -170.3 -181.4 -190.1 -196.7 -256.0 -257.9 -258.4 
5-methyl-2(RS)-hexanethiol -165.6 -165.9 -179.7 -190.7 -199.2 -205.7 -265.2 -267.3 -268.2 
5-methyl-3( RS) -hexanethlol -165.6 -165.9 -179.7 -190.7 -199.2 -205.7 -265.2 -267.3 -268.2 
2-methyl-3(RS)-hexanethlo1 -165.6 -165.9 -179.7 -190.7 -199.2 -205.7 -265.2 -267.3 -268.2 
2-methyl ~2-hexanethiol -169.5 -169.8 -183.4 194.0 -202.2 -208.4 -267.6 -269.6 -270.5 
2(RS) -methyl-l-hexanethlo1 -156.1 -156.4 -170.3 -181.4 -190.1 -196.7 -256.0 -257.9 -258.4 
4( RS) -methyl -1-hexanethfo I -156.1 -156.4 -170.3 -181.4 -190.1 -196.7 -256.0 -257.9 -258.4 
4(WSJ -metny 1-2(W::>J -nexanetnlo1 -1~l,).t; -Hil,). ~ -1f~.1 -l~U.1 - '~\j.:t -:tVl,). / -21>::> .:t -:t1>7 .~ -:ttrtl.2 
4(RS) -methyl-3(RS) -hexanethtol -165.6 -165.9 -179.7 -190.7 -199.2 -205.7 -265.2 -267.3 -268.2 
3(RS )-methyl-3-hexanethfol -169.5 -169.8 -183.4 -194.0 -202.2 -208.4 -267.6 -269.6 -270.5 
3(RS)-methyl-2(RS)-hexanethlo1 -165.6 -165.9 -179.7 -190.7 -199.2 -205.7 -265.2 -267.3 -268.2 
3(RS) -methyl-l-hexanethlol -156.1 -156.4 -170.3 -181.4 -190.1 -196.7 -256.0 -257.9 -258.4 
4.4-dimethyl-l-pentanethtol -164.8 -165.1 -178.7 -189.3 -197.3 -203. :3 -262.0 -263.3 -263.3 
". "-dim01:hyl-2(1:l~) -poni:" ... o1:h(ol .-174.~ -174.& -199.0 -10a.S -208.4 -212. ~ -271.2 -272.7 -27~. i 
2. 2-dimethyl -1-pentanethtol -174.3 -174.5 -188.0 -198.5 -206.4 -212.3 -271. 2 -272.7 -273.1 
2. 2-dimethyl- t -pentanethiol -164.8 -HiS. 1 -178.7 -189.3 -197.3 -203.3 -262.0 -263.3 -263.3 
3.3-dimethyl-l-pentanethlol -164.8 -165.1 -178.7 -189.3 -197.3 -203.3 -262.0 -263.3 -263.3 
3,3-dlmethyl-2(RS)-pentanethtol -174.3 - 174.5 -188.0 -198.5 -206.4 -212.3 -271.2 -272.7 -273.1 
3(RS). 4-dlmethyl- l-pentanethlo1 -162.2 -162.4 -176.4 -187.5 -196.2 -202.6 -261.9 -263.7 -264.1 
3( RS) • 4-tiimethyl-2( RS) -pentanethiol -171.6 -171.9 -185.8 -196.7 -205.3 -211.7 -271.1 -273.1 -274.0 
2(RS 1.3(RS) -dlmethyl-l-pentanethio\ -162.2 -162.4 - 176.4 -187.5 -196.2 -202.6 -261.9 -263.7 -264.1 
2.3(RS)-dimethyl-2-pentanethfol -175.6 -175.8 -189.5 -200.1 -208.3 -214.4 -273.5 -275.4 -276.3 
2. 3(RS )-di methyl-3-pentanethtol -175.6 -175.8 -189.5 -200.1 -208.3 -214.4 -273.5 -275.4 -276.3 
2(RS 1.4-dimethyl-l-pentanethiol -162.2 -162.4 -176.4 -187.5 -196.2 -202.6 -261.9 -263.7 -264.1 
2.4-dimethyl-2-pentanethiol -175.6 -175.8 - 189.5 -200.1 -208.3 -214.4 -273.5 -275.4 -276.3 
2.4-dfmethyl-3-pentanethl01 -171.6 -171.9 -185.8 -196.7 -205.3 -211. 7 -271.1 -273.1 -274.0 
2(R5 l-ethy 1-1-pentanethfol -156.1 -156.4 -170.3 - 181. 4 -190.1 -196.7 -256.0 -257.9 -258.4 
3-ethyl-1-pentanethfol -156.1 - 156.4 -170.3 -181.4 -190.1 -196.7 -256.0 -257.9 -258.4 
3-ethyl-2( RS) -pentanethfol -165.6 -165.9 -179.1 -190.7 -199.2 -205.7 -2S5.2 -267.3 -268.2 
3-ethyl-3-pentanethtol -169.5 -169.8 -183.4 -194.0 -202.2 -208.4 -267.6 -269.6 -270.5 
2-ethyl-2-methyl-1-butanethlol -164.8 -165.1 178.7 -189.3 -197.3 -203.3 -262.0 -263.3 -263.3 
2(RS) -ethyl-3-methyl-l-butanethfol -162.2 - 162.4 -176.4 -187.5 -196.2 -202.6 -261. 9 -263.7 -264.1 
2(1<<:;) _ 3. 3-tr im~thyl-1-butan~thit')1 -167.5 - 167 _ 7 -181.4 -192.0 -200.0 -205.9 -264.5 -265.7 -265.7 
2.3.3-trimethyl-2-butanethlo1 -180.9 -181.1 -194.4 -204.6 -212.2 -217.7 -276.2 -277.5 -277.8 
2.2. 3-tr lmethyl-l-butanethlo1 -167.5 -167.7 -181.4 -192.0 -200.0 -205.9 -264.5 -265.7 -265.7 

C8H18S 
1-octanethfol -170.7 -171. 0 -186.2 -198.4 -207.9 -215.1 -275.0 -277.1 -277.8 
2 (RS) -octanethf 0 1 -180.2 -180.5 -195.6 -207.6 -217.0 -224.2 -2M.2 -286.6 -287.6 
3(RS) -octanethlo I -18U.2 -18U.!) -1'i:1t1. t; -:tU/.a -211.0 -224.2 -204.2 -266.6 -267.0 

4(RS) -octanethfol -180.2 -180.5 195.6 -207.6 -217.0 -224.2 -284.2 -2.86.6 -287.6 
2(R5) -methyl-1-heptanethfol -176.8 -177.1 -192.3 -204.5 -2f4.0 -221.1 -280.9 -282.9 -283.5 
2-methyl-2-heptanethtol -190.2 -190.4 -205.3 -217.1 -226.1 -232.9 -292.5 -294.7 -295.7 
2-methyl-3(RS)-heptanethfol -186.2 -186.5 -201. 7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
2-methyl-4 (RS) -heptanethiol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
6-methyl-3(RS) -heptanethlol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
6-methyl-2(RS )-heptanethlol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
6-methyl-l-heptanethlo1 -176.8 -177.1 -192.3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
3(PS) -methy1-1-heptanethiol -17£.8 -177.1 -192.3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
3(RS) -methyl-2(RS)-heptanethi 01 -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
3(RS) -methyl-3-heptanethfol -190.2 -190.4 -205.3 -217.1 -226.1 -232.9 -292.5 -294.7 -295.7 
3(RS) -methyl-4(RS) -heptanethfol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
5(RS) -methyl-3(RS )-heptanethlol - 186.2 -186.5 -201. 7 -213.7 -22.3.1 -230.2 -290.1 -292.4 -293.4 
5(RS )-methyl-2(RS) -heptanethiol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
5( RS) -methyl-1-heptaneth101 -176.8 -177.1 -192:3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
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CHEMICAL THERMODYNAMIC PROPERTIES OF ALKANETHIOL ISOMER GROUPS 205 

Table 12. Standard enthalpy of formation for alkanethiol s In k"/mol -- continued 

T/K 298.15 300 400 500 600 700 800 900 1000 

4( RS) -methyl-l-heptanethiol -176.8 -177.1 -192.3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
4( RS )-methyl-2(RS) -heptanethiol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
4( RS) -methyl-:HRS) -heptanethiol -196.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
4-methyl-4-heptanethlol -190.2 ~190.4 -205.3 -217.1 -226.1 -232.9 -292.5 -294.7 -295.7 
2,2-dimethyl-1-hexanethfol -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 -288.4 -288.5 
2.2 -<.I Irn .. l',y 1-3( RS) -r.",,,o, , .. lh 1 .. 1 -194.5 - 15'0.2 -2'0.0 -221.0 -230.3 -230.6 -290.0 -297.8 --296.3 

5. 5-dimethyl-3(RS )-hexanethtol -194.9 -195.2 -210.0 -221.5 -230.3 -236.8 -296.0 -297.8 -298.3 
5,5-dimethyl-2(RS)-hexanethiQI -194.9 -195.2 -210.0 -221.5 -230.3 -236.8 -296.0 -297.8 -298.3 
5,5-dlmethyl-l-hexanethlol -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 ~288.4 -288.5 
3,3-dimethyl-l-hexanethlo1 -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 -288.4 -288.5 
3,3-dlmethyl-2(RS)-hexanethtol -194.9 -195.2 -210.0 -221.5 -230.3 -236.8 -296.0 -297.8 -298.3 
4.4-dimethyl-3(RS)-hexanethiol -194.9 -195.2 -210.0 -221.5 -230.3 -236.8 -296.0 -297.8 -298.3 
4. 4-dlmethyl-2(RS) -hexanethiol -194.9 -195.2 -210.0 -221.5 -230.3 -236.8 -296.0 -297.8 -298.3 
4.4-dlmethyl-l-hexanethiol -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 -288.4 -288.5 
4(RS) .5-dimethyl-1-hexanethfol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
4( RS), 5-dimethyl-2(RS) -hexanethlo1 -192.3 -192.5 -207.8 -219.8 -229.1 -236.2 -296.0 -298.2 -299.2 
4( RS). 5-dlmethyl-3(RS) -hexanethlo1 -192.3 -192.5 -207.8 -219.8 -229.1 -236.2 -296.0 -298.2 -299.2 
2,3-dimethyl-3(RS)-hexanethiol -196.2 -196.5 -211. 4 -223.2 -232.1 -238.9 -298.4 -300.5 -301. 5 
2, 3(RS) -dimethyl-2-hexanethlol -196.2 -196.5 -211.4 -223.2 -232.1 -238.9 -298.4 -300.5 -301.5 
2( RS) • 3(RS) -dfmethyl-l-hexanethiol -182.8 -183.1 -198.4 -210.6 -22.0:0 -22.'1. t -2.86.8 -2.88.8 -2.89.3 
3( RS). 5-dimethyl-1-hexanethfol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
3( RS). 5-dimethyl-2(RS)-hexanethl01 -192.3 -192.5 '207.8 -219.8 -229.1 -236.2 -296.0 -298.2 -299.2 
3( RS). 5-dlmethyl-3-hexanethlo1 -196.2 -196.5 -211. 4 -223.2 -232.1 -238.9 -298.4 -300.5 -301.5 
2. 4(RS )-dimethyl-3(RS)-hexanethl01 -192.3 -j92.5 -207.8 -219.8 -229.1 -236.2 -296.0 -298.2 -299.2 
2. 4(RS) -dimethyl -2-he><onethicl -106.2 -10G.S -211.4 220.2 -202.1 200.9 290.4 000.5 -001.5 
2( RS),4(RS) -dimethyl -1-hexanethiol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
2( RS). 5-dimethyl-1-hexanethfol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
2,5-dlmethyl-2-hexanethlo1 -196.2 -196.5 -211.4 -223.2 -232.1 -238.9 -298.4 -300.5 -301.5 
2.5-dlmethyl-3(RS)-hexanethiol -192.3 -192.5 -207.8 -219.8 -229.1 -236.2 -296.0 -298.2 -299.2 
3( RS). 4(RS) -dlmethyl-1-hexanethiol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
3( RS). 4(RS) -dimethyl-2(RS) -hexanethiol -192.3· -192.5 -207.8 -219.8 -229.1 -236 _ 2 -296.0 -29B.2 -299.2 
3(RS). 4(RS) -dimethyl-3-hexanethiol -196.2 -196.5 -211.4 -223.2. -232.1 -238.9 -298.4 -300.5 -301.5 
2(RS) -ethyl-1-hexanethlo1 -176.8 -177.1 -192.3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
3(RS) -ethyl-l-hexanethlo1 -176.8 -177.1 -192.3 -204.5 -214.0 -221.1 -.280.9 -282.9 -283.5 
3(RS) -ethyl-2(RS )-hexanethfol -186.2 -186.5 -201.7 -213.7 -223.1 -230.2 -290.1 -292.4 -293.4 
3-ethyl-3-hexanethiol -190.2 -190.4 -205.3 -217.1 -226.1 -232.9 -'292.5 -294.7 -295.7 
4-ethyl-'30~S)-hexaneth101 -186.2 -18S.S -201.'1 -213.7 -223.1 -2'30.2 -290.1 -292.4 -293.4 
4-ethyl-2(RS)-hexanethlo1 -186.2 -186.5 -201.7 -213.7 -223.1 -230.;l -290.1 -292.4 -293.4 
4-ethyl-1-hexanethlo1 -176.8 -177.1 -192.3 -204.5 -214.0 -221.1 -280.9 -282.9 -283.5 
2( RS) -ethyl-2-methyl-l-pentanethfol -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 -288.4 -288.5 
2( RS) -isopropyl-1-pentanethlo1 -182.8 -183.1 -198.4 -210.6 -220.0 -227 .. 1 -286.8 -288.8 -289.3 
2( RS)-ethyl-4-methyl-l-pentanethfol -.182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -28.6.8 -288.8 -289.3 
3( RS),4. 4-trlmethyl-1-pentanethlo1 -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -2.90.9 
~(RS). 4.4 -1:1" imothyl -2(RS:) -pont .. nothiol - i07.G -107.9 -212.7 -2:14 .~ -:2'::1'::1.0 -::t'lg.4 -!loa .• -'l00.::I -'l00.7 
2,2. 3(RS) -trfmethyl-3-pentanethfol -201.5 -201.8 -216.4 -227.6 -236.0 -242.1 -301.0 -302.6 -303.0 
2.2, 3(RS) -trlmethyl-1-pentanethfol -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
2( RS),4. 4 -trfmethyl-1-pentanethl01 -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
2.4 ,4-tr imethyl-2-pentanethl01 -201.5 -201.8 -216.4 -227.6 -236.0 -242.1 -301.0 -302.6 -303.0 
2.2 .4-tr lIriethyl-3(RS)-pentanethloT -197.6 -197.8 -212.7 -224.3 -233.0 -239.4 -_298.6 -300.3 -300.7 
2,2 ;4-trlmethyl-l-pentanethiol -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
3.3 .4-tr imethyl-l-pentanethtol -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
3,3 .4-tr1methyl-2(RS) -pentanethiol -197.6 -197.8 -212.7 -224.3 -233.0 -239.4 -298.6 -300.3 -300.7 
2,3 .3·-tr lmethyl-2-pentanethlo1 -201.5 -201.8 -216.4 -227.6 -236.0 -242.1 -301.0 -302.6 -303.0 
2(RS).3.3-trimethyl-1-pentaneth101 -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
3-ethyl-3-methyl-1-pentanethlo1 -185.4 -185.7 -200.6 -212.3 -221.2 -227.7 -286.8 -288.4 -288.5 
'3-ethyl-3-methyl-2(RS)-pentanethiol -194.9 -195.2 -210.0 -221. 5 -230.3 -236.8 -296.0 -297.8 -298.3 
2(RS) -ethyl-3(RS )-nlethyl-1-pentanethlo1 -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286 ~8 -288.8 -289.3 
2( RS), 3(RS). 4-tr lmethyl-1-pentanethfol -185.5 -185.8 -201.2 -213.3 -222.7 -229.7 -289.3 -291.3 -291.7 
2, 3(RS) .4-trfmethyl-2-pentanethlol -198.9 -199.1 -214.2 -225.9 -234.8 -241 .. 5 -301.0 -303.0 -303.9 
2.3.4-trlmethyl-3-pentanethiol -198.9 -199.1 -214.2 -225.9 -234.8 -241. 5 -301.0 -303.0 -303.9 
2-propyl-1-pentanethfol -176.8 -177.1 -192.3 -204.5 -214.0 -221. 1 -280.9 -282.9 -283.5 
3( RS) -ethyl-4-methyl-l-pentanethfol -182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
~(I)<:)- .. +hyl-04-m''+''yl -?(C<;)_p .. nh.n .. +"I".l -10~:L ~ -10!L6 -207 _ 9 -210.9 -220.1 -2'::16_ 2 -206 _ 0 -209 _ 2 -200_ 2 
3-ethyl-2-methyl-3-pentanethlo1 -196.2 -196.5 -211.4 -223.2 -232.1 -238.9 -298.4 -300.5 -301.5 
3-ethyl-2-methyl-2-pentanethlo1 -196.2 -196.5 -211.4 -223.2 -232.1 -238.9 -298.4 -300 .. 5 :"301.5 
3-ethyl-2(RS) -methyl-l-pentanethlol ~182.8 -183.1 -198.4 -210.6 -220.0 -227.1 -286.8 -288.8 -289.3 
2(RS) -ethyl-3. 3-dfmethyl-1-butanethlol -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 .-289.4 -290.8 -290.9 
2(RS)-ethyl-2-methyl-3-methyl-1-butanethtol -188.1 -188.4 -203.4 -215.1 -223.9 -230.3 -289.4 -290.8 -290.9 
2,2-diethyl-1-butanethiol -185.4 -185.7 -200.6 -212.3 -221.2 -227.1 -286.8 -288.4 -288.5 
2.2. ,3. 3-tetramethyl-1-butanetMol -HJ3.4 -193.7 -208.4 -219.5 -227.8 -233.6 -292..0 -292.9 -292.4 
2-1sopropyl-3-methyl-l-butanethlo1 -185.5 -185.8 -201.2 -213.3 -222.7 -229.1 -2_89.3 -291.3 -291.7 
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Table 13. Standard Gibbs energy of formation for alkanethlols 1n kJ/mol 

T/K 298.15 300 400 500 600 700 800 900 1000 

CH4S 
methanethiol -9.90 -9.83 -4.78 1.86 9.39 17.62 20.94 35.93 51.09 

C2H6S 
ethanethiol -4.60 -4.33 10.45 27.10 44.86 63.46 77.10 102.52 128.03 

C3H8S 
1-propaneth 1 01 2.30 2.73 27.37 54.17 82.29 111.32 135.48 171.42 207.44 
2-propanethiol -2.46 -2.01 23.81 51.78 80.94 111.08 1'36.33 173.33 210.45 

C4Hl0S 
1-butanethiol 11.18 11.78 46.37 83.47 121.97 161.51 196.24 242.67 289.14 
2(RS) -butanethiol' 5.56 6.17 41.59 79.43 118.73 159.07 194.60 241.86 289.35 
2-methyl-1-propanethtol 5.70 6.32 42.15 80.39 120.11 160.83 196.82 244.56 292.58 
2-methyl-2-propanethiol .85 1.52 39.77 BO.39 122.35 165.26 203.31 253.0B 302.95 

C5H12S 
1-pentanethl01 19.3 20.1 64.7 112.0 160.9 211.0 256.4 313.6 370.9 
2( RS )-pentanethi 01 11. 1 11.9 56.9 104.6 153.9 204.3 250.1 307.6 365.3 
3-pentanethiol 12.9 13.7 59.2 107.5 157.4 208.4 254.7 312.8 371.1 
2 (RS) -methy 1 - 1 -butaneth i 01 14.9 15.7 60.9 10B.7 158.3 20B.9 254.8 312.5 370.3 
2-methyl-2-butanethiol 8.2 9.1 56.4 106.4 157.9 '210.5 258.3 317.9 377.6 
3-methyl-2(RS )-butanethl 01 8.5 9.3 55.4 104.2 154.7 206.2 253.1 311. 7 310.5 
3-methyl -1-butanethl01 16.7 17.5 63.2 111.6 161. 7 212.9 259.4 317.7 316.1 
2.2-dimethyl-l-propanethlol 9.3 10.1 58.5 109.5 162 .. 0 215.5 264.3 324.7 385.2 

C6H14S 
1-hexanethiol 27.6 2B.6 83.1 140.6 200.0 260.6 316.6 384.4 452.3 
2(RS) -hexanethiol 19.4 20.4 75.3 133.2 192.9 253.9 310.2 378.4 446.8 
3( RS) -hexanethi 01 19.4 20.4 75.3 133.2 192.9 253.9 310.2 378.4 446.8 
2(RS )-methyl - 1 -pentanethiol 23.2 24.2 79.2 137.3 197.3 258.4 315.0 383.3 451.8 
2-methyl-2-pentanethiol 16.5 17.6 74.8 135.0 196.9 260.0 31B.5 388.7 459.1 
2-methyl-3(RS)-pentanethiol 16.8 17.8 73.8 132.B 193.7 255.8 313.2 382.5 452.0 
4-methyl-2(RS)-pentanethiol 16.8 17.8 73.8 132.8 193.7 255.8 313.2 382.5 452.0 
4-methyl-1-pentanethi 01 24.9 25.9 81.6 140.2 200.7 262.5 319.6 388.5 457.6 
3(RS) -methyl-l-pentanethlol 23.2 24.2 79.2 137.3 197.3 258.4 315.0 383.3 451.8 
3(RS) -methyl-2(RS) -pentanethtol 15.0 16.0 71.5 129.9 190.2 251.7 308.6 377.3 446.2 
3-methyl-3-pentanethiol 16.5 17.6 74.8 135.0 196.9 260.0 318.5 388.,7 459.1 
2(RS).3-dimethyl-l-butanethtol 20.6 21.6 77.7 137.0 198.0 260.3 318.0 387.4 457.0 
2.3-dtmethyl-2-butanethtol 13.9 14.9 73.3 134.6 197.7 261.9 321.5 392.8 464.3 
2-ethyl-1-butanethtol 24.9 25.9 81.6 140.2 200.7 262.5 319.6 388.5 457.6 
2.2-dtmethyl-1-but8nethiol 21.6 22.6 79.9 140.2 202.2 265.4 323.8 394.0 464.2 
3. 3-dtmethyl-2(RS) -butanethtol 16.1 17.1 75.8 137.4 200.7 265.1 324.B 396.2 467.7 
3.3-dlmethyl-1-butanethiol 24.3 25.3 83.6 144.8 207.7 271.8 331.1 402.2 473.3 

C7H16S 
l-heptanethtol 35.9 37.1 101.5 169.2 239.0 310.1 376.7 455.2 533.8 
2(RS) -heptanethtol 27.7 28.9 93.7 161.8 232.0 303.4 370.4 449.2 52.8.2 
3(RS )-heptanethlo1 27.7 28.9 93.7 161.8 232.0 303.4 370.4 449.2 528.2 
4-heptanethl01 29.4 30.6 96.0 164.7 235.4 307.5 375.0 454.4 534.0 
5-methyl-1-hexanethfol 33.2 34.4 99.9 168.8 239.8 312.0 379.8 459.3 539.0 
5-methyl-2(RS) -hexanethlo1 25.1 26.2 92.2 161.4 232.7 305.3 373.4 453.3 533.4 
5-methyl-3(RS) -hexanethiol 25.1 26.2 92.2 161.4 232.7 305.3 373.4 453.3 533.4 
2-methyl-3(RS)-hexanethlo1 25.1 26.2 92.2 161.4 232.7 305.3" 373.4 453.3 533.4 
2-methyl-2-hexanethl01 24.8 26.0 93.2 163.6 235.9 309.6 378.6 459.5 540.5 
2(RS)-methyl-1-heXClnethlo1 31.5 32.7 97.6 166.0 236.3 308.0 375.1 454.1 533.3 
4(RS)-methyl-l-hexanethfol 31.5 32.7 97.S 166.0 236.3 308.0 375.1 454.1 533.3 
4(RS)-methyl-2{RS)-hexanethlo1 23.3 24.5 89.9 1!:i8.6 229.3 301.3 368.8 448.1 527.7 
4 (RS) -methyl- 3(RS) ~hexanethl0 1 23.3 24.5 89.9 158.6 229.3 301.3 368.8 448.1 527.7 
3(RS)-methyl-3-hexanethiol 23.1 24.3 90.9 160.7 232.5 305.5 374.0 454.3 534.8 
3(RS) -methyl-2(RS) -hexanethlol 23.3 24.5 89.9 158.6 229.3 301.3 368.8 448.1 527.7 
3(RS )-methyl-1-hexanethtol 31.5 32.7 97.6 166.0 236.3 30B.0 375.1 454.1 533.3 
4.4-dlmethyl-1-pentanethl01 32.6 33.B 102.0 173.4 246.7 321.3 391.3 473.0 554.8 
.... 4 dimethyl 2(R$)- pento.ne1-hiol 24.4 2:;.0 94.2 11:10.0 239.7 314.0 054.9 407.0 04lL2 
2.2-dimethyl-l-pentanethfol 24.4 25.6 94.2 166.0 239.7 314.6 384.9 467.0 549.2 
2.2-dtmethyl-1-pentanethtol 29.8 31.1 98.3 168.8 241.2 314.9 384.0 464.7 545.6 
3,3-dfmethyl-1-pentanethtol 29.8 31.1 98.3 168.8 241.2 314.9 384.0 464.7 545.6 
3,3-dlmethyl-2(RS)-pentanethl01 21.7 22.9 90.5 161.4 234.2 308.2 377.6 458.8 540.1 
3(RS),4-dfmethyl-1-pentanethfol 28.8 30.0 96.1 165.6 237.1 309.9 318.2 458.2 538.5 
30~S) .4·dtmethyl ~2(RS) -pentanethiol 20.7 21.8 88.4 158.2 230.0 303.2 371.8 452.3 532.9 
2(RS), 3(RS )-dlmethyl-1-pentanethlol 27.1 28.3 93.8 162.7 233.6 305.8 373.5 453.0 532.7 
2. 3(RS) -dimethyl-2-pentanethtol 20.4 21.6 89.4 160.3 233.2 307.4 377.0 458.4 540.0 
2.3(RS)-dfmethyl-3-pentanethl01 20.4 21.6 89.4 160.3 233.2 307.4 377.0 458.4 540.0 
2(RS).4-dhnethyl-1-pentanethfol 28.8 30.0 96.1 165.6 237.1 309.9 378.2 458.2 538.5 
2.4-dlmethyl-2-pentanethlol 22.2 23.4 91.7 163.2 236.7 311.5 381.6 463.6 545.7 
2.4-dlmethyl-3-pentanethlol 24.1 25.3 93.0 163.9 236.9 311.3 381.0 462.6 544.4 
::HRSJ-etnYI-l-pentanetnl01 31.5 32.7 '9"1.6 166.0 236.3 ;;IU/j.U 37:;'.1 4~4.1 b3;;1.O:S 
3-ethyl-1-pentanethl01 33.2 34.4 99.9 168.8 239.8 312.0 379.8 459.3 539.0 
3-ethyl-2(RS) -pentanethtol 25.1 26.2 92.2 161.4 232.1 305.3 313.4 453.3 533.4 
3-ethyl-3-pentanethfol 24.8 26.0 93.2 163.6 235.9 309.6 37B.6 459.5 540.5 
2-ethyl-2-methyl-1-butanethlol 29.8 31.1 98.3 168.8 241.2 314.9 384.0 464.7 545.6 
2(RS)-ethyl-3-methyl-1-butanethlo1 28.8 30.0 96.1 165.6 237.1 309.9 378.2 458.2 538.5 
::l(IlS). 3, 3-tr Imcthyl-1-buto.nethlol 31.6 32.9 101.& 173.& 247.4 322.& 303.0 47&.::! 6&7.C: 

.2.3. 3-trlmethyl- 2-butanethl01 24.S 26.1 97.0 171.1 247.0 324.1 396.5 480.6 564.9 
2,2.3-tr-tmethyl-1-butanethfol 30.5 31.7 100.1 171.8 245.4 320.2 390.3 472.2 554.2 

CSI118S 
1-octanethlol 44.2 45.5 119.9 197.8 278.0 359.7 436.9 526.0 615.2 
2(RS) -octanethlol 36.0 37.4 112.1 190.4 271.0 353.0 430.6 520.0 609.7 
3(RS) -octanethtol 36.0 37.4 112.1 190.4 271.0 353.0 430.6 520.0 609.7 
4 (RS) -octanethl01 36.0 37.4 112.1 190.4 .271.0 353.0 430.6 520.0 609.7 
2(RS) -methyl-l-heptanethtol 39.S 41.2 116.0 194.6 275.3 357.5 435.3 524.9 614.7 
2-methyl-'2-heptanethlo1 33.1 34.5 111.6 192.2 275.0 359.1 43B.8 530.3 622.0 
2-methyl-3(RS)-heptanethl01 33.3 34.7 110.6 190.1 271.7 354.9 433.6 524.1 614.9 
2-methyl-4(RS)-heptanethiol 33.3 34.7 110.6 190.1 271.7 354,9 433.6 524.1 614.9 
b-metnY'-3(I<:SJ-neptanetnlol a;s.a 34.7 11O.t) 1 \:IV. 1 2/1.'( 3::'4.9 4a3.1:) :)24.1 614.9 

6-methyl-2(RS )-heptanethtol 33.3 34.7 110.6 190.1 271.7 354.9 433.6 524.1 614.9 
6-methyl-1-heptanethiol 41.5 42.9 118.3 197.4 278.8 361.6 439.9 530.1 620.5 
S(RS) -methyl-1-heptanethlo1 39.8 41.2 116.0 194.6 275.3 357.5 435.3 524.9 614.7 
3(RS) -rnethyl-2(RS) -heptanethlol 31.6 33.0 108.3 187.2 268.3 350.8 429.0 518.9 609.1 
3(RS) -methyl-3-heptanethiol 31.4 32.8 109.3 189.3 271.5 355.1 434.2 525.1 616.2 
:;1(1:1£) -mothyl-" (11:£) -hop~""nothlol 21.G ~~.O 109.~ 1I17.~ ~G".3 350.9 4~9_O O:;1.9.Q I'lOg_1 

5(RS) -inethyl-3(RS) -heptanethlo1 31.6 33.0 108.3 187.2 268.3 350.8 429.0 518.9 609.1 
5(RS )-methyl-2(RS) -heptanethlol 31.6 33.0 108.3 187.2 268.3 350.8 429.0 518.9 609.1 
5( RS) -methyl-1-heptanethtol 39.8 41.2 116.0 194.6 275.3 357.5 435.3 524.9 614.7 
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CHEMICAL THERMODYNAMIC PROPE~TIES OF ALKANETHIOL ISOMER GROUPS 

Table 13. Sta.ndard Gibbs energy of forl~lation for alkanethiols 111 k.J/mol -- continued 

T/K 298.15 300 400 500 600 700 800 900 

4(RS) -methyl -1-heptanetI1;ol 39.8 41.2 116.0 194.6 275.3 357.5 435.3 524.9 
4 (RS) -methy 1 - 2 (RS) -heptaneth i 01 31.6 33.0 108.3 187.2 268.3 350.8 429.0 518.9 
4 (RS) -me thy 1 - 3 (RS) -heptaneth i 01 31.6 33.0 108.3 187.2 268.3 350.8 429.0 518.9 
4-methyl-4-heptanethiol 33.1 34.5 111.6 192.2 275.0 359.1 438.8 530.3 
2, 2-dimethyl -1-hexanethio I 38.1 39.5 116.7 197.4 280.3 364.5 444.1 535.5 
2, 2-dimethyl-3( RS) -hexanethiol 32.7 34.1 112.6 194.6 278.7 364.2 445.1 537.8 
5,5-dimethyl-3(RS)-hexanethtol 32.7 34.1 112.6 194.6 278.7 364.2 445.1 537.8 
5,5-dlmethyl-2(RS)-hexanethto! 32.7 34.1 112.6 194.6 278.7 364.2 445.1 537.8 
5,5-dimethyl-l-hexanethtol 40.9 42.3 120.4 202.0 285.8 370.9 451.4 543.8 
3,3-dimethyl-1-hexanethiol 38.1 39.5 116.7 197.4 280.3 364.5 444.1 535.5 
3, 3-dlmethyl-2(RS )-hexanethtol 30.0 31.3 108.9 190.0 273.2 357.8 437.8 529.6 
4,4-dlmethyl-3(RS)-hexanethlo1 30.0 31.3 108.9 190.0 273.2 357.8 437.8 529.6 
4.4-dlmethyl-2(RS)-hexanethlo1 30.0 31.3 108.9 190.0 273.2 357.8 437.8 529.6 
4,4-dtmethyl-1-hexanethlol 38.1 39.5 116.7 197.4 280.3 364.5 444.1 535.5 
4(RS),5-dtmethyl-l-hexanethiol 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
4(RS),5-dimethyl-2(RS)-hexanethtol 29.0 30.3 106.7 186.8 269.0 352.7 432.0 523.0 
4(RS), 5-dimethyl-3( RS) -hexanethtol 29.0 30.3 106.7 186.8 269.0 352.7 432.0 523.0 
2. 3-dlmethyl -3(RS) -hexanethiol 28.7 30.1 107.8 188.9 272.3 357.0 437.2 529.2 
2. 3(RS) -dtmethyl-2-hexanethfol 28.7 30.1 107.8 188.9 272.3 357.0 437.2 529.2 
2(RS), 3(RS) -dtmethyl-1-hexanethiol 35.4 36.8 112.2 191.3 272.6 355.4 433.7 523.8 
3(RS),5-dtmethyl-1-hexanethlo1 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
3(RS), 5-dlmethyl-2( RS)-hexanethl01 29.0 30.3 106.7 186.8 269.0 352.7 432.0 523.0 
3(RS),5-dlmethyl-3-hexanethlo1 28.7 30.1 107.8 188.9 272.3 357.0 437.2 529.2 
2, 4{RS)-dimethyl-"3(RS )-hexanethl01 29.0 30.3 106.7 186.8 269.0 352.7 432.0 523.0 
2.4 (RS) -d i methv 1- 2 -hexaneth i 0 I 28.7 30.1 107.8 188.9 272.3 357.0 437.2 529.2 
2(RS) ,4(RS)-dimethyl-l-hexanethtol 35.4 36.8 112.2 191.3 272.6 355.4 433.7 523.8 
2(RS),5-dtmethyl-t-hexanethiol 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
2,5-dimethyl-2-hexanethiol 30.5 31.9 110.1 191.8 275.7 361.0 441.8 534.4 
2,5-dimethyl-3(RS)-hexanethiol 30.7 32.0 109.1 189.7 272.5 356.8 436.6 528.2 
3(RS). 4( RS) -dtmethyl-1-hexanethlo1 35.4 36.8 112.2 191.3 272.6 355.4 433.7 523.8 
3(RS), 4(RS) -dtmethyl-2{RS)-hexanethiol 27.2 28.6 104.4 183.9 265.6 348.7 427.4 517.9 
a(I<:') , 4(1<:') -o,me'tnYl-::s-nexane'tn101 27.0 28.4 10:1.:1 H10.1 21>8.8 ;3:12.~ 4;32.1> 024.0 

2(RS )-ethyl-1-hexanethiol 39.S 41.2 116.0 194.6 275.3 357.5 435.3 524.9 
3(RS) -ethyl-1-hexanethlo1 39.8 41.2 116.0 194.6 275.3 357.5 435.3 524.9 
3(RS)-ethyl-2(RS)-hexanethlo1 31.6 33.0 10S.3 1S7.2 26S.3 350.8 429.0 518.9 
3-ethyl-3-hexanethiol 33.1 34.5 111.6 192.2 275.0 359.1 438.8 530.3 
4-ethyl-3( RS)-hexanethlo1 33.3 34.7 110.S 190.1 271.7 354.9 433.6 524.1 
.4- ..... hyl.'(D<;)-ru." .. n ..... hlnl ~~ ~ ~4_7 itO f: 11'10" 1 '>71 7 ~"4 q 4~~"f: ",,,_ 1 
4-ethyl-1-hexanethiol 41.5 42.9 118.3 197.4 27S.8 361.6 439.9 530.1 
2(RS )-ethyl-2-methyl-1-pentanethlo1 36.4 37.8 114.4 194.5 276.8 360.4 439.5 530.4 
2(RS)-lsopropyl-1-pentanethiol 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
2(RS) -ethyl-4-methyl-1-pentanethlo1 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
3(RS), 4, 4-trimethyl-1-pentanethiol 39.8 41.2 119.9 202.1 286.4 372.1 453.2 546.0 
3(RS), 4 ,4-tr fmethyl-2(RS) -pentanethfol 31.6 33.0 112.1 194.7 279.4 365.4 446.8 540.1 
2,2,3(RS)-trimethyl-3-pentanethiol 31.4 32.S 113.1 196.8 282.6 369.6 452.0 546.2 
2.2,3(RS)-trfmethyl-l-pentclheth f o 1 37.1 38.5 116.2 197.5 280.9 365.7 445.9 537.8 
2(RS), 4, 4-trimethyl-1-pentanethl01 39.8 41.2 119.9 202.1 286.4 372.1 453.2 546.0 
2,4,4-trlmethyl-2-pentanethiol 33.1 34.6 115.4 199.7 286.0 373.6 456.6 551.4 
2.2,4-trimethyl-3(RS)-pentanethlo1 33.3 34.8 114.4 197.6 282.8 369.4 451.4 545.3 
2,2. 4-tr fmethyl-1-pentanethiol 38.8 40.2 118.5 200.4 284.4 369.7 450.5 543.0 
3,3,4-trimethyl-1-pentanethlo1 38.8 40.2 118.5 200.4 284.4 369.7 450.5 543.0 
3,3,4-trlmethyl-2(RS)-pentanethlo1 30.6 32.0 110.8 193.0 277.3 363.0 444.1 537.0 
2,3, 3-tr lmethyl -2-pentanethlo1 30.4 31.8 111.8 195.2 280.6 367.2 449.3 543.2 
2{RS), 3, 3-trlmethyl-1-pentanethiol 37.1 38.5 116.2 197.5 280.9 365.7 445.9 537.8 
3-ethyl-3-methyl-1-pentanethlo1 38.1 39.5 116.7 197.4 280.3 364.5 444.1 535.5 
3-ethyl-3-methyl-2( RS)-pentanethlol 30.0 31.3 108.9 190.0 273.2 357.8 437.8 529.6 
2(RS) -ethyl-3{RS)-methyl-1-pentanethtol 35.4 36.8 112.2 191.3 272.6 355.4 433.7 523.8 
2(RS), 3(RS) 14-trfmethyl-1-pentanethlo1 36.1 37.5 114.0 194.3 276.7 360.6 440.1 531.3 
2, 3(RS), 4-trimethyl-2-pentanethlo1 29.4 30.8 109.6 191.9 276.4 362.2 443.5 536.7 
2,3,4-trlmethyl-3-pentanethlo1 31.1 32.5 111.9 194.8 279.8 366.2 448.1 54L9 
2-propyl-l-pentanethiol 41.5 42.9 118.3 197.4 278.8 361.6 439.9 530.1 
3(RS) -ethyl-4-methyl-1-pentanethfol 37.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
3(RS) -ethyl-4-methyl-2(RS )-pentanethlo1 29.0 30.3 106.7 186.8 269.0 352.7 432.0 523.0 
3-ethyl-2-methyl-3-pentaneth101 30.5 31.9 110.1 191.8 275.7 361.0 441.8 534.4 
3-ethyl-2-methyl-2-pentanethlo1 30.5 31.9 110.1 191.8 275.7 361.0 441.8 534.4 
3-ethyl-2(RS)-methyl-1-pentanethlo1 3'7.1 38.5 114.5 194.2 276.1 359.4 438.3 529.0 
2(RS)-ethyl-3,3-dfmethyl-1-butanethlo1 39.8 41.2 119.9 202.1 286.4 372.1 453.2 546.0 
2(RS)-ethyl-2-methyl-3-methyl-1-butanethfol 37.1 38.5 116.2 197.5" 280.9 365.7 445.9 537.8 
2,2-diethyl-1-butaneth101 38.1 39.5 116.7 197.4 280.3 364.5 444.1 535.5 
2,2,3.3-tct .... mcthyl-1-butonethlo1 41.5 42.9 123.9 200.3 294.7 302.3 400.3 000.0 
2- isopropyl-3-methyl-1-butanethtol 39.5 40.9 118.6 200.0 283.7 368.7 449.3 541.7 

Table 14. Log K for the formation of a thiol isomer group from an alkene 
isomer group and hydrogen sulfide (reaction 7) 

TIK C2H6S C3H8S C4H10S C5H12S C6H14S C7H16S C8H18S 

298.15 6.910 5.655 4.248 3.646 3.188 3.611 3.571 
300.00 6.834 5.579 4.181 3.584 3.126 3.550 3.516 
400.00 3.433 2.330 1.202 .865 .471 .832 .795 
500.00 1.392 .413 -.507 -.724 -1.073 -.770 -.809 
600.00 .031 -.840 -1.609 -1. 764 -2.087 -1.821 -1.860 
700.00 -.940 -1. 722 -2.377 -2.494 -2.796 -2.561 -2.600. 
800.00 -1.660 -2.369 -2.943 -3.039 -3.323 -3.106 -3.144 
900.00 -2.216 -2.864 -3.367 -3.449 -3.718 -3.523 -3.559 

1000.00 -2.658 -3.253 -3.705 -3.776 -4.031 -3.853 -3.887 
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1000 

614.7 
609.1 
609.1 
622.0 
627.1 
630.7 
630.7 
630.7 
636.2 
627.1 
621.5 
621:5 
621.5 
627.1 
619.9 
614.3 
6t4.3 
621.4 
621.4 
614.2 
619.9 
614.3 
621.4 
614.3 
621.4 
614.2 
619.9 
627.2" 
620.1 
614.2 
608.6 
() HI. 7 

614.7 
614.7 
609.1 
622.0 
614.9 
IH4_Q 

620.5 
621.3 
619.9 
619.9 
639.0 
633.5 
640.5 
629.9 
639.0 
646.3 
639.2 
635.7 
635.7 
630.1 
637.2 
629.9 
627.1 
621.5 
614.2 
622.7 
630.0 
635.8 
620.5 
619.9 
614.3 
627.2 
627.2 
619.9 
639.0 
629.9 
627.1 
004.8 
634.3 
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7. Discussion 
The values of standard thermodynamic properties of 

isomer groups given here may be used in predicting equilibri
um compositions of organic systems at temperature-catalyst 
conditions where species in an isomer group are in equilibri
um. This is illustrated by Table 14 which gives log K for the 
gas reaction 

Cn H2n (alkene isomer group) + H 2S 

= Cn H 2n + 2 (alkanethiol isomer group), (7) 

where the reference pressure is 1 bar and ideality is assumed. 
It is of interest to observe that the dependence of the equilib
rium constant for this reaction on carbon number is much 
greater at low temperatures than high temperatures. The 
values of ArG-°(l) for the alkene isomer groups are from 
Alberty and Gehrig,4 and the values of ArGO for H 2S(g) are 
from Stull and Prophet. 17 

8. Nomenclature 
c ~ = standard heat capacity at constant pressure 

of isomer i, J K- 1 mol- 1 

C~ (I) = standard heat capacity at constant pressure 
of isomer group I, J K -1 mol- l 

ArG; = standard Gibbs energy offormation of isomer 
i, kJ mol- 1 

AfG ° (I) = standard Gibbs energy of formation of isomer 
group I, kJ mol- 1 

HO(I,T) -H°(l,298.15K) standard enthalpy for isomer 
groups relative to isomer groups at 298.15 K, 
kJ mol- 1 -

HC>(I,T) H°(l,298.15 K) + ArH°(l, 298.15 K) = stan-
dard enthalpy offormation for isomer groups 
relative"to elements at 298.15 K, kJ mol- 1 

IifH; = standard enthalpy of formation of isomer i, 
kJ mol- 1 " 

IifHO(1) = standard enthalpy of formation of isomer 
group I, kJ mol- 1 

11 = llulllbel~ of carbon aloms ill a. lllUlecule 
NI = number of isomers in an isomer group 
OPT = number of optical isomers 
ri = equilibrium mole fraction of species i in an 

isomer group 

J."Phys. Chem. Ref. Data, Vol. 16, No.2, 1987 

TSN 

YI 

= standard entropy of isomer i, J K - I mol- I 

= standard entropy of isomer group I, 
J K- 1 mol-I 

total symmetry number 
= mole fraction of isomer i within the isomer 

group 
= mole fraction of isomer group I in a mixture 
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